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1.0 INTRODUCTION  

Shaw Environmental and Infrastructure, Inc. (Shaw) has been contracted by the Department of 
the Navy, Naval Facilities Engineering Command (NAVFAC) Atlantic under a Remedial Action 
Contract N62470-08-D-1007, Contract Task Order (CTO) WE03, to perform Interim Removal 
Actions at Operable Unit #2 (OU2), Defense Reutilization and Marketing Office (DRMO) 
Impact Area, Portsmouth Naval Shipyard, Kittery, Maine. 

1.1 PROJECT LOCATION AND BACKGROUND 

Portsmouth Naval Shipyard (PNS) is an active military facility with restricted access on an island 
located within the Piscataqua River, referred to on nautical maps as Seavey Island.  The 
Piscataqua River is a tidal estuary that forms the southern boundary between Maine and New 
Hampshire.  PNS is located within the State of Maine, north of Portsmouth, New Hampshire, 
within the area commonly referred to as Portsmouth Harbor, as depicted within Figure1.  PNS is 
currently engaged in the conversion, overhaul and repair of submarines for the US Navy. 

OU2 is located along the shoreline of the Piscataqua River, and includes the DRMO Impact Area 
and the DRMO Storage Area.  As depicted within Figure 2, the DRMO Impact Area contains 
Quarters S, N, and 68 which are used as military residences.  These Quarters are located within 
the original shoreline of Seavey Island as noted from figures dating to 1901.  The area 
surrounding these quarters consists of grass yards with mature trees, walkways, and driveways 
which provide access to the quarters.  The southern limit of the residential area is a fence that 
separates the yards of Quarters S and N from the DRMO Storage Yard, (Figure 2).  The land in 
this area generally slopes towards the south, in the direction of the DRMO Storage Yard.  Access 
to Quarter 68 is provided by a driveway connected to Sloat Avenue, while access to Quarters S 
and N is via a single driveway that connects to Sloat Avenue from the Southwest. 

The main activities within OU2 are related to the DRMO Storage Yard Operations.  Storage of 
lead and nickel-cadmium batteries, motors, typewriters, paper, and scrap metal as well as other 
hazardous materials including lead battery cells and plates were often stored within this area, 
uncovered and exposed to the elements.  Scrap metal storage continued until 2000, with some 
buildings being demolished in 2003.  Open burning also took place from 1918 until 1965 when 
the Teepee Incinerator was built.  Ash from the burning of wood, paper, household waste, and 
cans of paint were disposed in the Waste Disposal Area.  Historically, these activities took place 
within the DRMO Storage Yard confines, but may have occurred in adjacent areas.  It is also 
believed that snow removal activities relocated some of the stored materials and equipment into 
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the adjacent Quarters areas.  Access roadways and railroad lines which carried these materials to 
the DRMO Storage yard also existed within the current footprint of the Quarters Areas. 

1.2 PROJECT OBJECTIVES AND SUMMARY OF WORK 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), PNS was added to the National Priorities List (NPL) by the Environmental 
Protection Agency (EPA) on May 31, 1994.  The DRMO Impact Area is listed as an area of 
concern which requires remedial activities.  The primary objective of the DRMO Impact Area 
Remediation is: 

• Mitigate human health and environmental risks associated with the contaminated soil in 
the DRMO Impact Area in a manner such that the property can be used for unrestricted 
use/unlimited use. 

In order to achieve this objective, remediation goals have been created to reduce the 
concentrations of lead and copper in the soils surrounding the Quarters S and N, mainly the yards 
of both Quarters.  To pose no unacceptable risk to human heath or the environment, the 
preliminary remediation goals (PRGs) are 400 milligram per kilogram (mg/kg) for lead (based 
upon the Office of Solid Waste and Emergency Response soil screening level for residential land 
use (EPA, August 1994)) and 3,100 mg/kg for copper (based on EPA Regional Screening Levels 
(EPA, September 2008)). 

The interim removal action will consist of the following activities, all designed to achieve the 
primary objective of the remediation: 

Pre-Construction Activities: 

• Mobilization and Site Preparation, 
• Investigative Sampling to further delineate the work area, 
• In-Situ Waste Characterization Sampling, 
• Excavation of Contaminated Soils, 
• Confirmatory Sampling, 
• Transportation and Disposal of Excavated Soils, 
• Backfilling and Site Restoration. 

Detailed descriptions of each of the above activities are included within Section 3 of this Work 
Plan.  Following the completion of these activities, the remediation within the limits of the 
DRMO Impact Area will be complete and the area will be released to unrestricted residential 
activities.  
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1.3 PROJECT SCHEDULE 

Activity-specific timelines and critical paths are presented in the Project Schedule provided in 
Appendix A. 

1.4 PLAN ORGANIZATION 

The remainder of this Work Plan is organized as follows: 

• Section 2.0: Addresses project management and planning. 
• Section 3.0: Describes activities that will occur to meet the project objectives. 
• Section 4.0: Describes erosion and sediment control. 
• Section 5.0: Describes health and safety. 
• Section 6.0: Describes the completion report. 
• Appendix A: Presents the project schedule. 
• Appendix B: Includes the Site Health and Safety Plan (SHSP). 
• Appendix C: Includes the Quality Control Plan (QCP) Addendum. 
• Appendix D: Includes the Sampling and Analysis Plan (SAP). 
• Appendix E: Includes the Erosion and Sediment Control Plan. 

1.5 REFERENCES 

The following reference documentation was utilized in the preparation of this Work Plan: 

• Tetra Tech NUS, Inc. Draft Action Memorandum, Non-Time Critical Removal Action 
for OU2 DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine, June 2009. 

• Tetra Tech NUS, Inc. Engineering Evaluation/Cost Analysis for OU2 DRMO Impact 
Area, Portsmouth Naval Shipyard, Kittery, Maine, June 2009  
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2.0 RESOURCES AND PROJECT ORGANIZATION 

This section details the responsibilities of the Shaw project team (Figure 5) to be used during the 
work at OU2. 

2.1 PROJECT TEAM 

Shaw will mobilize operational personnel to perform on-site activities based upon nearest 
available resources.  Field administrative support for this CTO will be performed from Shaw’s 
construction trailer located onsite at PNS.  Project management, scheduling, and technical 
support will be based from within various Shaw offices.    Key personnel for this Task Order are 
listed below in Table 2-1. 

Table 2-1  
SHAW PROJECT MANAGEMENT PERSONNEL 

PROJECT TITLE NAME CONTACT INFORMATION 

Project Manager Fred Poulin 
(401) 474.0867 
Fred.poulin@shawgrp.com 

Shaw Environmental and Infrastructure, Inc. 
500 E. Main Street, Suite 1630 
Norfolk, VA 23510 

Project Engineer / Site QC Manager William Deane 
((757)640-6200 
William.Deane@shawgrp.com 

Shaw Environmental and Infrastructure, Inc. 
500 E. Main Street, Suite 1630 

Norfolk, VA 23510, separate from the Site 
Superintendent, may act as the Site Health 
and Safety Specialist. 

Site Superintendent Fred Poulin 
(401) 474.0867 
Fred.poulin@shawgrp.com 

Shaw Environmental and Infrastructure, Inc. 
500 E. Main Street, Suite 1630 
Norfolk, VA 23510 

Health and Safety Manager Kym Edelman kym.edelman@shawgrp.com 
(757) 640.6950 (o) 
(757) 435.5384 (c) 
Shaw Environmental and Infrastructure, Inc. 
500 E. Main Street, Suite 1630 
Norfolk, VA 23510 
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2.2 PERSONNEL DUTIES AND RESPONSIBILITIES 

Shaw personnel involved in the successful completion of this project include the Project 
Manager, Site Superintendent, Site Quality Control (QC) Manager, and Site Health and Safety 
Specialist (SHSS).  In addition, various subcontractors and vendors will be used to supply the 
remaining services and materials needed for project completion.  . 

2.2.1 Project Manager 

The Shaw Project Manager will ensure compliance with the Statement of Work (SOW) and is 
the Team point of contact (POC) with the Navy.  The Project Manager is responsible for 
managing the day-to-day project activities, ensuring documentation and deliverables meet 
contract requirements, monitoring costs and accounting, and controlling the overall schedule. 

Supporting the Project Manager with contractual and budget issues are the Shaw Contract 
Manager and Cost and Schedule Manager.  The Shaw Contract Manager is the POC with the 
Navy Contracting Officer, ensuring compliance with the prime contract requirements.  The Cost 
and Schedule Manager is responsible for accumulating project costs expended to date, 
forecasting costs to completion, preparing monthly invoices, and maintaining and updating the 
project schedule. 

2.2.2 Site Superintendent 

The Site Superintendent will report directly to the Project Manager and is responsible for daily 
oversight of field activities, interface with Base personnel, and applying for necessary permits.  
The Site Superintendent is responsible for conformance of all site work with requirements and 
procedures identified in the SHSP and the QCP.  In addition, the Site Superintendent will 
complete a daily Contractor Production Report. 

2.2.3 Site Quality Control Manager 

The Site QC Manager is responsible for implementation of the QCP Addendum provided in 
Appendix C and reports directly to the Program QC Manager.  The Site QC Manager will inspect 
site activities and will complete a daily QC report.  The Site QC Manager will also conduct QC 
meetings.  The Site QC Manager will attend and assist the Navy at the pre-final inspection and 
the final acceptance inspection.  The Site QC Manager will not be a dual hat position with site 
superintendent on a daily basis. 
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2.2.4 Site Health and Safety Specialist 

The SHSS is responsible for implementing the SHSP to satisfy federal, state, and local 
regulations and is consistent with site conditions.  The SHSS may take actions independent of the 
project group to stop the project, if required, to address safety concerns.  The SHSS will oversee 
the day-to-day implementation of the SHSP.  The SHSS may be a dual hat position with the Site 
QC Manager. 

2.2.5 Project Business Associate 

The Project Business Associate (PBA) assists with daily cost tracking and equipment/materials 
procurement.  The PBA works closely with the Project Manager and Site Superintendent with 
regard to project costs and planning. 

2.2.6 Equipment Operators and Field Laborers 

The equipment operators and field labors will operate construction equipment and perform labor 
activities as directed by the Site Superintendent. 

2.3 MEETINGS AND REPORTS 

Progress meetings will be held with Navy personnel on a regular basis to discuss progress and 
any necessary requirements to perform the work.  Written progress reports will be submitted 
monthly following governing program requirements.  A daily Contractor Production Report and 
QC Report will be completed whenever on-site activities occur and will be submitted as 
required.  A hardcopy of daily reports will be retained in the project files and will be included in 
the Contractor Completion Report. 
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3.0 PROJECT ACTIVITIES 

This section details the project activities that will be completed in order to achieve the primary 
objective of the DRMO Impact Area Remediation. 

3.1 PRE-CONSTRUCTION ACTIVITIES 

Pre-construction activities consist of developing required plans, initiating procurements, and 
conducting pre-construction meetings.   

3.1.1 Plans and Procurement 

All plans will be submitted for approval prior to commencing field work, including the Work 
Plan with figures, the SHSP, QCP Addendum, and a SAP.  Upon approval of the Work Plan 
documents, Shaw will initiate the procurement of equipment, materials, and subcontractors as 
necessary for the execution of this project.  Major equipment estimated to complete the remedial 
action includes an A-30 Volvo Truck, 580 Case backhoe, 325 Cat Excavator, vibratory roller 
compactor, small bull dozer, wheeled loader, and site trailer.  The major material requirements 
include backfill material, erosion and sediment control devices, and restoration plantings.  
Subcontractors anticipated to be used include transportation and disposal and analytical testing. 

3.1.2 Pre-Construction Meeting 

Prior to mobilization, Shaw will coordinate the scheduling of a pre-construction meeting with the 
Navy Technical Representative (NTR) and all project pertinent parties.  Shaw will use the 
meeting to discuss the following topics: 

• Overall approach to remediation activities. 
• Access/security/badge requirements. 
• Schedule and specific tasks included. 
• Review of Work Plan and associated documents. 
• Reporting requirements for field reports to the Facilities Engineering Acquisition 

Division (FEAD). 
• Utility checks prior to intrusive activities. 
• Site layout and logistics. 

3.2 MOBILIZATION AND SITE PREPARATION 

A mobilization date will be scheduled upon receiving Work Plan approval and notice to proceed 
from the NTR.  Prior to site mobilization, Shaw will obtain contractor’s badges for all Shaw and 
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subcontractor personnel.  Shaw will mobilize all personnel, equipment, and materials necessary 
to safely and efficiently complete the required project tasks. 

Rental equipment and temporary facilities will be mobilized from local vendors.  Temporary 
facilities will include a construction trailer and connex box, roll off box, and a port-a-john.  
These facilities will be staged at approved locations determined at the pre-construction meeting.  
All equipment and materials will be locked/secured at the end of each working day. 

3.2.1 Utility Search 

Shaw will contact Dig Safe of Maine at (888) 344-7233 at least 48 hours, but no more than 10 
working days (excluding weekends and holidays), prior to any intrusive activities and will update 
the locate tickets as required.  Shaw will also submit an application for an excavation permit to 
the FEAD office and request a utility mark out prior to beginning the intrusive activities. 

3.2.2 Site Survey 

Prior to any intrusive work, Shaw will perform a site survey to map the topographic features of 
the site.  This survey will include the proposed limits of excavation and existing elevations, to be 
used to achieve the proper restoration elevations post removal.  The survey will use existing 
benchmarks to provide accurate data for use in preparing as-built survey drawings. 

3.2.3 Installation of Erosion and Sediment Controls 

Shaw will establish features to control erosion and sediment through the use of silt/sediment 
fencing and a stone construction entrance.  The stone construction entrance will be installed at 
the point of entry/exit of the excavation site.  Silt fencing and orange construction fencing will 
also be installed around the excavation areas.  

3.2.4 Clearing 

All vegetation will need to be removed from the excavation footprints.  A chipper and 
mechanized equipment will be utilized to perform the clearing.  Chipped vegetation will be 
disposed of off site.  No clearing will occur until all erosion and sediment control devices have 
been installed. 

3.2.5 Stockpile/Load-out Area 

A soil stockpile and load-out area is required to stage the excavated materials for transportation 
and disposal.  The stockpile will be lined with 8mil poly sheeting and surrounded by silt fencing 
to ensure there is no offsite migration of the contaminated soils.  The location of the stockpile 
will be determined during the pre-construction and mutual understanding meeting. 
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3.2.6 Site Security/Exclusion Zones 

A perimeter will be established around the site acting as the exclusion zone (EZ).  No personnel 
will be allowed to enter the EZ without wearing the proper personal protective equipment (PPE) 
as documented in the SHSP.  All persons entering the site, including visitors, guests, and workers 
will be required to sign in and out of the EZ at all times. 

3.3 INVESTIGATIVE SAMPLING 

Prior to the excavation, investigative samples will be collected to further delineate the lateral 
boundaries of the excavation.  Samples will be collected as depicted within Figure 6.  Samples 
will be collected as follows: 

• Lateral extent samples will be collected from the perimeter of the excavation area at 
approximately a 20 foot lateral spacing, representative of the areas up gradient, down 
gradient, and cross gradient of the excavation area. The samples will be analyzed for 
Copper and Lead and compared to the PRGs.  The locations of the samples are depicted 
in Figure 6. 

• Grab soil samples will be collected from 0 to 6 inches and from 1 foot to 2 below the top 
of the soil.  Samples will be collected from the soil using a hand auger.   

If concentrations are at or below the PRGs, it is indicative that the area is outside of the 
contamination.  If the results are above the PRGs for copper and lead, Shaw will notify the Navy 
Remedial Project Manager (RPM), and await further instruction. 

Samples will be collected according to the SAP, located within Appendix D.  All sample 
locations will be documented within a sample log book, and located with a hand held Global 
Positioning System (GPS) data collector capable of recording a location with an accuracy of +/- 
1 meter. 

3.4 IN-SITU WASTE CHARACTERIZATION SAMPLING 

In order to classify the proposed excavated material for disposal, Shaw will collect in-situ 
samples to characterize the soils.  The excavation area, as delineated by Figure 3, and further 
confirmed by the investigative sampling, will be divided into a grid, and characterization 
samples will be collected at a rate of one per 500 cubic yards of estimated material to be 
excavated.  Specific analyses and frequency will be dictated by the anticipated disposal facility.  
Minimum criteria and specific details regarding the in-situ waste characterization sampling can 
be found in Appendix D – SAP.  All sample locations will be documented within a sample log 
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book, and located with a hand held GPS data collector capable of recording a location with an 
accuracy of +/- 1 meter. 

Shaw does not anticipate discovering any hazardous material within the excavation limits based 
upon the copper and lead results from previous investigations.  These sample locations and 
results are depicted within Figures 4 and 5 respectively.  If the in-situ sampling results indicate 
a hotspot that is considered hazardous for disposal, that material will be segregated from the non-
hazardous material for separate disposal.  The RPM will be notified prior to any excavation of 
analytically hazardous material.  Additional samples may be warranted within these hotspot 
areas. 

3.5 EXCAVATION OF CONTAMINATED SOILS 

Prior to excavation, Shaw will hand dig to locate all identified utilities within the site.  After all 
utilities have been exposed Shaw will excavate the site based upon the limits delineated by 
Figure 3 as well as any potential additional excavation identified by the investigative samples 
described within Section 3.3.  The excavation will proceed from the corner of the site furthest 
from the soil stockpile area.  This is anticipated to be along the western edge of the site.  This 
method is utilized to limit the potential cross contamination of any clean areas within the site.  
The excavation will proceed utilizing a Cat 325 or equivalent excavator.  The excavator will 
excavate the material to the depth required and place the material in an A-30 Volvo Dump Truck 
or Wheeled Loader, depending on access to the site.  The excavated material will be taken to the 
previously constructed stockpile for later transportation and disposal. 

At the end of each day, Shaw will secure the excavation to eliminate a potential trip and fall 
hazard.  As site conditions permit, Shaw will backfill the excavation to a depth of 6 inches to 1 
foot below proposed finished grade to maintain good housekeeping within the site.  All backfill 
material will be placed in six inch lifts and compacted using a vibratory roller prior to placement 
of the next lift.  A survey will be performed to detail the depths and shapes of the excavation.  
This survey will be performed prior to the backfill of the excavations.  The survey will utilize 
existing benchmarks to ensure the accurateness of the data to be presented within the completion 
report. 

3.6 CONFIRMATORY SAMPLING 

At the time in which the excavation has reached the limits as depicted in Figure 3, confirmatory 
samples will be collected.  The confirmatory sampling protocol is designed to ensure that the 
remediation objective, of reducing the risk to human health and the environment.  The 
confirmatory sampling protocol is as follows: 
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• One (1) four point composite sample to be collected per 20 linear feet of sidewall within 
the excavation limits, from a depth of approximately six inches; 

• One (1) five point (four corners, one center) composite soil sample will be collected from 
the bottom of the excavation at one per 500 square feet. 

Confirmatory samples will be analyzed against the contaminants of concern lead and copper.  
The lead PRG is less than 400 mg/kg and the copper PRG is less than 3,100 mg/kg.  A detailed 
description of the confirmatory sampling is located within Appendix D – SAP.  All sample 
locations will be documented within a sample log book, and located with a hand held GPS data 
collector capable of recording a location with an accuracy of +/- 1 meter.  

3.7 TRANSPORTATION AND DISPOSAL OF CONTAMINATED SOILS 

Soils that have been excavated will be transported to a stockpile area within the site.  Once all 
excavation has been completed, Shaw will begin the Transportation and Disposal (T&D) of the 
soils.  The soils will be sent to an appropriately permitted facility for the contaminated material.  
The waste characterization sampling protocol is outlined within Appendix D – SAP; however it 
is subject to change based upon facility selection during the procurement process.  Once the 
T&D has been completed, the stockpile area will be restored to its original conditions. 

3.8 SITE RESTORATION 

Upon completion of the remedial excavation, once all confirmatory data has been analyzed and 
meets the PRGs, the site will be restored to approximate original conditions.  The site restoration 
will consist of the following: 

• Backfilling and grading to approximate elevations; 
• Placement of erosion control matting or similar erosion control in steep areas; 
• Placement of topsoil and vegetation with native grasses; 
• Landscaping the site with native trees to compliment the surrounding area. 

Prior to final site restoration, Shaw will coordinate with a Habitat Restoration Specialist at the 
National Oceanic and Atmospheric Administration (NOAA) to ensure the viability of the 
restoration.  The point of contact for NOAA is Mr. Walter Priest, and he can be contacted via 
email at walter.priest@noaa.gov. 

Topsoil and backfill will require testing to ensure that the material is chemically suitable for the 
site.  Testing will include Lead, Copper, total petroleum hydrocarbons (TPH), and Benzene, 
Toluene, Ethyl benzene, and total Xylenes (BTEX).  Sampling frequency will be one (1) sample 
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per 100 cubic yards.  A detailed summary of the sampling required for imported material is 
located within Appendix D – SAP. 

3.9 DEMOBILIZATION 

Upon completion of site restoration Shaw will begin demobilization activities which will 
include: 

• Site clean up. 
• Removal of all temporary structures, appurtenances and equipment. 
• Removal of all disposable items, dumpsters, and port-a-johns. 
• Demobilization of construction equipment. 
• FEAD approval and acceptance of site conditions. 

Shaw personnel will demobilize from the site upon completion of all site restoration activities 
and after the demobilization activities listed above are performed.  This final demobilization will 
be implemented when it is determined by the Project Manager to be most practical and cost 
effective. 
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4.0 EROSION AND SEDIMENT CONTROL 

Erosion and sediment control measures will be implemented, installed, and maintained according 
to the standards and specifications of the Maine Erosion Control Best Management Practices 
(BMP) and the Erosion and Sediment Control Plan included as Appendix E of this Work Plan. 

The primary mechanism to control the erosion at OU2 will be the establishment of 
turf/vegetation and healthy native plantings.  The sediment will be controlled during construction 
activities by silt fencing and a stone construction entrance.  The silt fence will be placed around 
the entire excavation site and the stockpile areas where sediment flows could migrate off site.  
The stockpile area may also be covered with tarps to prevent run-off during periods of inactivity.  
All trucks and equipment entering and exiting the site will pass through the stone construction 
entrance to eliminate the migration of soils off site.  Dust control will be managed via water 
trucks as necessary.  A sweeper will also be mobilized to capture any soils and sediments that 
may be present along traveled roadways near the site. 

All areas of excavation at OU2 will be stabilized and restored after the excavation is complete.  
There will be no dramatic sloped areas which could promote erosion constructed on the site.  All 
disturbed areas will be seeded per Section C-3 of the BMP, or as consulted by the NOAA 
representative.  Seeding will be applied within seven (7) days of the completion of the final 
grade.  Erosion control matting will be installed wherever necessary to further reduce the 
potential for erosion.  The erosion control matting will be installed per the manufacturer’s 
specifications. 

All erosion control appurtenances will be checked weekly, and after each significant 
precipitation event to ensure they are functioning properly.  Any features which have been 
damaged or are not functioning properly will be repaired or replaced immediately.  Sediment 
will be removed from behind the silt fence when it reaches a depth of 0.5 feet.  All erosion 
control appurtenances will be removed at the direction of the Navy, or when permanent 
vegetation has been established. 
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5.0 HEALTH AND SAFETY 

A SHSP has been prepared for the OU2 Area and is included as Appendix B to this Work Plan.  
The SHSP documents the policies and procedures that protect workers and the public from 
potential hazards posed by work at the site.  Topics of the SHSP include: 

• Key Personnel and Management, 
• Job Safety Analyses, 
• Work and Support Areas, 
• Protective Equipment, 
• Air Monitoring, 
• Emergency Response, 
• Training Requirements, and 
• Medical Surveillance Program. 

All of the policies and procedures included in the SHSP will be followed for the modifications at 
OU2, DRMO Impact Area. 
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6.0 COMPLETION REPORT 

Upon completion of all field activities, Shaw will prepare a Contractor Completion Report 
documenting all site activities.  The report will be prepared summarizing the procedures used to 
carry out the SOW and will include text, tables, and figures to present the results of the project.  
This report will also include the volumes of soil removed, imported, as well as the analytical 
reports for all sampling and analyses.  All daily reports from field activities, a description of each 
project task, any problems encountered along with corrective measures, and as-built drawings 
will be submitted with the completion report.  The as-built drawings will include a survey of the 
site pre, during, and post removal.  Shaw will submit a draft completion report to the Navy and 
MEDEP for review and comment within 60 days of the completion of activities.  Upon receiving 
review comments, Shaw will incorporate all comments and will submit the report as the final 
version to the Navy and MEDEP. 



FINAL WORK PLAN 
INTERIM REMOVAL ACTION, OU2, DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE  
PROJECT NO. 133533 

 THE SHAW GROUP FIGURES   

FIGURES





100

-112.53

100

DRMO IMPACT AREA

GI
S

QTRS N

QTRS S

DRMO STORAGE YARD
(SITE 6)

QRTS 68

TEEPEE
INCINERATOR

(SITE 29)

0 50 100 150 20025
Feet

Legend
ROADS

DRMO IMPACT AREA

BUILDING/STORAGE

TOPOGRAPHIC CONTOURS(FEET)

N:\TRobinson\USGOV-VaBeach2\Navy\Maine\Kittery\GIS\PNSY_OU2_Data\Site_Overview.mxd
teresa.robinson



100
-112.53100

298

373

172

68

310

348

QTRS N

QTRS X

QTRS S

A47

A20

A25
A75

207

0 50 100 150 20025
Feet

Legend
ROADS

DRMO IMPACT AREA

BUILDING/STORAGE

TOPOGRAPHIC CONTOURS(FEET)

FENCE

ELEVATION
IN FEET

105

110

115

120

125

130

135

140

HISTORICAL SHORELINE
BY YEAR

1901

1910

EXCAVATION LIMITS
0-6 INCHES BELOW GROUND SURFACE

0-1 FOOT BELOW GROUND SURFACE

0-2 FEET BELOW GROUND SURFACE

N:\USGOV-VaBeach2\Navy\Maine\Kittery\GIS\PNSY_OU2_Data\ExcavLimits.mxd
teresa.robinson



100
-112.53

100

298

373

172

68

310

348

QTRS N

QTRS X

QTRS S

A47

A20

A25
A75

207

0 50 100 150 20025
Feet

Legend
LEAD RESULTS
(mg/kg)

0-400

400-1000

>1000

ROADS

DRMO IMPACT AREA

BUILDING/STORAGE

TOPOGRAPHIC CONTOURS(FEET)

FENCE

ELEVATION
IN FEET

105

110

115

120

125

130

135

140

HISTORICAL SHORELINE
BY YEAR

1901

1910

N:\USGOV-VaBeach2\Navy\Maine\Kittery\GIS\PNSY_OU2_Data\Lead.mxd
teresa.robinson



100
-112.53

100

298

373

172

68

310

348

QTRS N

QTRS X

QTRS S

A47

A20

A25
A75

207

0 70 140 210 28035
Feet

Legend
COPPER RESULTS
(mg/kg)

3100

>3100

ROADS

DRMO IMPACT AREA

BUILDING/STORAGE

TOPOGRAPHIC CONTOURS(FEET)

FENCE

ELEVATION
IN FEET

105

110

115

120

125

130

135

140

HISTORICAL SHORELINE
BY YEAR

1901

1910

N:\USGOV-VaBeach2\Navy\Maine\Kittery\GIS\PNSY_OU2_Data\Copper.mxd
teresa.robinson

5



100
-112.53

100

298

373

172

68

310

348

QTRS N

QTRS S

QTRS X

A47

A20

A25
A75

207

0 50 100 150 20025
Feet

Legend
INVESTIGATIVE SOIL SAMPLE LOCATIONS

ROADS

DRMO IMPACT AREA

BUILDING/STORAGE

TOPOGRAPHIC CONTOURS(FEET)

FENCE

ELEVATION
IN FEET

105

110

115

120

125

130

135

140

HISTORICAL SHORELINE
BY YEAR

1901

1910

EXCAVATION LIMITS
0-6 INCHES BELOW GROUND SURFACE

0-1 FOOT BELOW GROUND SURFACE

0-2 FEET BELOW GROUND SURFACE

N:\USGOV-VaBeach2\Navy\Maine\Kittery\GIS\PNSY_OU2_Data\ISL.mxd
teresa.robinson

D
ES

IG
N

E
D

 B
Y

D
R

AW
N

 B
Y

04
/0

6/
20

10

04
/0

6/
20

10

W
LD FP

04
/0

6/
20

10

04
/0

6/
20

10
R

E
V

IS
IO

N
S

D
ES

C
R

IP
TI

O
N

/IS
S

U
E

D
EP

A
R

TM
E

N
T 

O
F 

N
AV

Y
N

AV
A

L 
FA

C
IL

IT
IE

S 
E

N
G

IN
E

E
R

IN
G

 C
O

M
M

A
N

D

N
SY

 K
IT

TE
R

Y
M

A
IN

E
D

R
M

O
 IM

PA
C

T 
A

R
E

A
O

U
-2

IN
TE

R
IM

 R
E

M
O

VA
L 

A
C

TI
O

N

IN
V

E
S

TI
G

AT
IV

E
 S

A
M

P
LE

 L
O

C
AT

IO
N

S

SCALE: SIZE:
AS SHOWN B

TASK ORDER NO.
WE03

CONST. CONTRACT NO.

NAVFAC DRAWING NO.
N62470-08-D-1007

FIGURE 6

W
LD

TF
R

C
H

EC
K

E
D

 B
Y

AP
PR

O
V

ED
 B

Y

SHEET I.D.



FINAL WORK PLAN 
INTERIM REMOVAL ACTION, OU2, DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE  
PROJECT NO. 133533 

 THE SHAW GROUP APPENDIX A – PROJECT SCHEDULE   

APPENDIX A 
PROJECT SCHEDULE 



Activity
ID

Activity
Description

Orig
Dur

Act
Dur

Rem
Dur

Early
Start

Early
Finish

        10 Receive Draft EE/CA and AM 0 0 0 19JUN09A

        20 Prepare Draft RAWP (and HASP) 20 21 0 22JUN09A 21JUL09A

        30 Navy Review Draft RAWP 24 36 0 22JUL09A 10SEP09A

        40 Respond to Navy Comments Draft
RAWP

20 15 0 11SEP09A 01OCT09A

        50 Issue Draft Final RAWP 0 0 0 02OCT09A

        60 EPA, MEDEP & RAB Review Draft
Final RAWP

22 36 0 05OCT09A 23NOV09A

        70 Received Regulatory Comments on
Draft Final RAWP

0 0 0 24NOV09A

        80 Prepare Final RAWP 22 83 0 25NOV09A 25MAR10A

       190 Site Walk & RAB Meeting 2 1 0 09DEC09A 09DEC09A

       240 Requlatory Review of Final RAWP 10 24 0 26MAR10A 29APR10A

       210 Utility Markout 1 11 0 07APR10A 21APR10A

       105 Insitu Sampling 3 3 0 03MAY10A 05MAY10A

        90 Issue Final RAWP 0 0 0 19MAY10

       100 Preconstruction & Mutual
Understanding Meeting

1 0 1 25MAY10* 25MAY10

       110 Mobilize Equipment & Personnel 1 0 1 01JUN10 01JUN10

       220 Archeological Phase 1 Survey 3 0 3 01JUN10 03JUN10
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       120 Site Setup 10 0 10 02JUN10 15JUN10

       230 Archeological Phase 1 Report 1 0 1 10JUN10 10JUN10

       130 Excavation 25 0 25 16JUN10 21JUL10

       200 Archeological Monitoring 25* 0 25* 16JUN10 21JUL10
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SITE HEALTH AND SAFETY PLAN APPROVAL 

 FOR  
INTERIM REMOVAL ACTIONS 

OPERABLE UNIT #2 DRMO IMPACT AREA 
PORTSMOUTH NAVAL SHIPYARD 

KITTERY, MAINE 
  

 

I have read and approve this Site Health and Safety Plan for remediation activities 
conducted at DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine, with respect to 
project hazards, regulatory requirements and Shaw Health and Safety Procedures.   

 
 
 
 
 
 
 
 
___________________________________________________ _05/19/10__ 
David Mummert, CIH       Date 
Program Certified Industrial Hygienist 
 
 
 
___________________________________________________ ___05/19/10_ 
Fred Poulin        Date 
Project Manager 
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1.0 INTRODUCTION 
1.1 OBJECTIVE 

This Site Health and Safety Plan (SHSP) describes the health and safety guidelines developed to 
protect on-site personnel, visitors, and the public from physical harm and exposure to hazardous 
materials and incidents during remedial activities at the site.  The procedures and guidelines 
contained herein are based upon the best available information at the time of the SHSP's 
preparation.  Specific requirements may be revised if new information is received or site 
conditions change.  Any amendments to this SHSP will be made with the knowledge and 
concurrence of both Shaw Environmental and Infrastructure, Inc. (Shaw) and Naval Facilities 
Engineering Command (NAVFAC).  Where appropriate, specific Occupational Safety and 
Health Administration (OSHA) standards, United States Army Corps of Engineers (USACE) 
standards, or other guidance documents will be cited and applied. 

1.2 POLICY STATEMENT 

Shaw is firmly committed to operating all of our facilities and projects in a safe, efficient manner 
and in compliance with all applicable Environmental Health and Safety (EHS) laws, rules and 
regulations to which we subscribe. Through the adoption of these sustainable practices we are 
committed to securing a high quality of life for current and future generations, restoring and 
sustaining a healthy environment and increasing value for our customers, shareholders and 
business partners. 

We expect all of our employees, clients and partners to uphold the highest EHS standards, to 
promote a positive and proactive safety attitude and to exhibit a heightened awareness of their 
surroundings both on and off the job. We must identify risks and hazards and implement 
appropriate controls in order to provide an injury-free work environment where people, 
equipment and the environment are not placed at unreasonable threat of injury or damage. We 
will continually strive to be good citizens in our own community, as well as in every community 
in which we operate. 

The EHS Program and the components of our Occupational Health & Safety Management 
System have been developed to guide us in our daily activities. We also commit ourselves to 
continual improvement in environmental health & safety management. Further, we ask that you 
include our EHS process in all aspects of your work, assist in the maintenance of our process and 
communicate this policy to all persons working for or on behalf of Shaw with the intent that they 
are made aware of their individual EHS obligations. 

Through compliance with this policy, we will all actively participate in this process and advocate 
this philosophy. Together, we can accomplish our goals and exceed the minimum requirements 
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provided by applicable laws and regulations, thus resulting in all stakeholders being proud to be 
a part of a team that truly values the importance of health, safety and respect for the 
environment. Accordingly, we will maintain the position as a recognized leader in all of our 
business endeavors through a stewardship based approach for our fellow employees, the 
environment and the communities in which we live and work. 

We are committed to the spirit and intent of this EHS policy statement and the laws, rules and 
regulations to which we subscribe at its foundation. 

1.3 REFERENCES 

This SHSP complies with applicable OSHA, United States. Environmental Protection Agency 
(EPA), USACE, and Shaw Health & Safety policies and procedures.  This plan follows the 
guidelines established in the following: 

• Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992). 
• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 

National Institute for Occupational Safety and Health (NIOSH), OSHA, United States 
Coast Guard (USCG), EPA (86 116, November 1985). 

• Title 29 of the Code of Federal Regulations (CFR), Parts 1910 and 1926. 
• USACE Safety and Heath Requirements Manual  

EM 385-1-1, November 2003. 
• Shaw Health and Safety Procedures HS001 through HS999 (current). 

1.4 DISCLAIMER 

The enclosed SHSP has been designed for the methods presently contemplated by Shaw for 
execution of the proposed work to be conducted on this task order.  This SHSP may not be 
appropriate if the work is not performed by Shaw or does not employ the methods presently 
contemplated by Shaw.  Additionally, this SHSP will require amendment if the scope of work is 
modified by the Navy.  This SHSP applies to Shaw employees and subcontractors under the 
direct supervision of Shaw.   
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2.0 SITE HISTORY/SCOPE OF WORK 
2.1 BACKGROUND 

The DRMO Impact Area, inclusive of Site 6 and 29, is located north of the DRMO Storage Yard 
along Sloat Avenue and includes Quarters S, N, and 68, which are used as military residences 
and are located within the origin shoreline of Seavey Island (based on the 1901 shoreline).  

Filling in the area  was conducted between 1902 and 1908 with material from the excavation of 
Henderson’s Point, which included soil, gravel, rock fragments, and wood from a cofferdam. 
Other debris (including material such as wood from removed structures) generated during 
excavation activities was also included in the fill material.  

The main activities that occurred at Site 6 were related to DRMO Storage Yard operations, and 
the main activities that occurred in the Site 29 area were related to open burning, industrial 
incineration, and waste disposal. The DRMO Storage Yard was used for various activities since 
it was established in 1920. Materials reportedly stored at the DRMO Storage Yard included lead 
and nickel-cadmium battery elements, motors, typewriters, paper products, and scrap metal. 
Hazardous materials of concern were the lead battery cells and plates that were stockpiled on 
uncovered pallets. Nickel-cadmium batteries also were stored in this manner. Scrap metal storage 
was conducted in Building 146 until 2000, and the building was demolished around 2003. Open 
burning of trash was conducted in the Waste Disposal Area (current location of Building 310) 
from approximately 1918 until 1965, when the Teepee Incinerator was built. The incinerator was 
used to burn waste materials, primarily wood, paper, household waste, and occasionally cans of 
paint and solvents from 1965 to 1975. Ash from open burning and the incinerator was disposed 
in the Waste Disposal Area. 

2.2 SCOPE OF WORK 

The scope of work for this removal action will include the removal and disposal of contaminated 
soil, transportation of this removed/contaminated soil to an approved off-yard disposal facility, 
backfilling and grading the area to the approximate original elevations prior to excavation, and 
restoring the site with a permanent stand of vegetation.  

Shaw will complete the following field tasks: 
• Mobilization/Demobilization 

• Clearing and Grubbing 

• Excavation of Soil 

• Site Restoration  
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These site activities have been analyzed for potential hazards for which control measures are 
provided in Attachment 3, Activity Hazard Analyses.  
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3.0 KEY PERSONNEL AND MANAGEMENT 
The Project Manager (PM), Site Superintendent (SS), Site Health and Safety Specialist (SHSS), 
Program Certified Industrial Hygienist (CIH) and Program Health and Safety Manager (HSM),  
are responsible for formulating and enforcing health and safety requirements, and for 
implementing this SHSP.  The following summarizes the health and safety responsibilities of the 
site management. 

3.1 PROJECT SAFETY RESPONSIBILITIES 

The PM has the overall responsibility for the project and to assure that the requirements of the 
contract are attained in a manner consistent with the SHSP requirements.  The PM will 
coordinate with the SS/SHSS to assure that the work is completed in a manner consistent with 
the SHSP.  The SS/SHSS is responsible for field implementation of the SHSP.  The SS will be 
the main contact in any on site emergency situation and will insure offsite emergency agencies 
have been contacted prior to the start of work.  The PM, CIH, HSM, and SS/SHSS are authorized 
to administer this SHSP.  All site personnel are authorized to stop work when an imminent health 
or safety risk exists.  The PM and CIH are responsible for reviewing the SHSP and ensuring that 
the SHSP is complete and accurate.  The HSM will also provide technical and administrative 
support for the Health and Safety Program and will be available for consultation when required.  
Each employee is responsible for personal safety as well as the safety of others in the work area.  
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3.2 KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site: 

TABLE 3.2 KEY SAFETY PERSONNEL 
Title Name and Telephone Number 

Project Manager Fred Poulin 
(401) 474-0867 (cellular) 

Site Superintendent  Fred Poulin 
(401) 474-0867 (cellular) 

Site Health and Safety Specialist Bill Deane 
(757) 640-6956 

Site Quality Control Manager Bill Deane 
(757) 640-6956 

Navy Activity POC 
 
Navy RPM 

Matt Thyng 
(207) 438-6618 
Linda Cole  
(757) 444-0806  

Navy COR Zane Perry 
(757) 322-4777 (office) 

Program CIH Dave Mummert, CIH 
(419) 425-6129 (office) 
(419) 348-1544 (cellular) 

Program HSM Kym Edelman, CSP 
(757) 640-6950 (office) 
(757) 435-5384 (cellular) 

Environmental Health & Safety 
Director, Federal Business Line 

Michael Zustra, CIH, CPEA 
(614) 834- 4819 (direct and fax) 
(740) 215-3431 (cellular) 
mike.zustra@shawgrp.com 

Program Manager Jim Dunn 
(757) 640-6932 (office) 
(757) 373-9117 (cellular) 

Deputy Program Manager Skip Dunham 
(757) 640-6921 (office) 
(513) 907-1332 (cellular) 
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4.0 ACTIVITY HAZARDS 
This section outlines the potential chemical and physical hazards, which workers may be 
exposed to during work at the site. A list of chemicals, which may be brought to the site for 
which a Material Safety Data Sheet (MSDS) is necessary, is included in Attachment 1. 

4.1 CHEMICAL HAZARDS 

As indicated in the attached EE/CA (provided in Attachment 2) the soil investigation within the 
limits of the DRMO Impact Area identified the presence of lead and copper at concentrations 
greater than the cleanup goals (400 mg/kg for lead and 3,100 mg/kg for copper). Maximum 
concentrations of lead and copper were 15,200 mg/kg and 7640 mg/kg, respectively.  The 
cleanup goal for lead of 400 mg/kg is based on the Office of Solid Waste and Emergency 
Response (OSWER) soil screening level for residential land use (USEPA, August 1994) and the 
cleanup goal for copper of 3,100 mg/kg is based on USEPA Regional Screening Levels for 
residential soil (USEPA, September 2008). Because lead and copper concentrations are greater 
than the cleanup goals for the DRMO Impact Area, there is a potential threat to public health and 
welfare. The removal of the soil identified in the EE/CA would eliminate the threat to public 
health and welfare that currently exists within the limits of the DRMO Impact Area. 

TABLE 4-2 
Summary of Site Contaminants 

CHEMICAL EXPOSURE 
ROUTES 

Exposure 
Limit 

HEALTH HAZARDS/ 
PHYSICAL HAZARDS 

 
Lead Inhalation 

Ingestion 

Contact 

0.05 
mg/m3 

 

• Weak, lassitude, insomnia, facial pallor, anorexia, 
low weight, malnutrition, constipation, abdominal 
pain, colic, anemia, gingival lead line, tremor, wrist/ 
ankle paralysis, encephalopathy, kidney disease, 
irritation of eyes, hypotension 

• Avoid strong oxidizers hydrogen peroxide, acids 
 
Copper inhalation, 

ingestion, 
skin and/or 
eye contact 

1.0 mg/m3  • Irritation eyes, respiratory system; cough, dyspnea 
(breathing difficulty), wheezing Avoid acetylene, 
ammonia, chlorine dioxide, azides, calcium, sodium 
carbide, lithium, rubidium, copper 

• Oxidizers, alkalis, sodium azide, acetylene 

 

The following general symptoms may indicate exposure to a hazardous chemical.  Personnel will 
be removed from the work site and provided immediate medical attention if the following 
symptoms occur: 

• Loss of appetite, 
• Weakness in wrists or ankles, 
• Dizziness or stupor, 
• Nausea, headaches, or cramps,  
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• Irritation of the eyes, nose, or throat, 
• Chest pains and coughing, or 
• Rashes or burns. 

4.2 HAZARD COMMUNICATION 

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards 
of all chemicals located at this field project site are transmitted (communicated) according to 29 
CFR 1926.1200 to all personnel and subcontractors.  Hazard communication will include 
container labeling, MSDSs, and employee information and training. 

4.2.1 Container Labeling 

Shaw personnel will ensure that all containers are labeled according to contents.  These drums 
and containers will include those from manufacturers and those produced on site by operations, 
such as gasoline and diesel safety cans.  All incoming and outgoing labels shall be checked for 
identity, hazard warning, and name and address of responsible party. 

4.2.2 Material Safety Data Sheets  

There will be an MSDS located on site for each hazardous chemical known to be used on site.  
MSDSs are located in Attachment 1 of the SHSP. 

4.2.3 Employee Information and Training 

Training employees on chemical hazards is accomplished through an ongoing corporate training 
program.  All site employees shall maintain their Hazardous Waste Operations and Emergency 
Response (HAZWOPER) Standard training, in accordance with 29 CFR 1910.120 and 29 CFR 
1926.65.  Additionally, chemical hazards are communicated to employees through daily safety 
meetings held at Shaw field projects and by an initial site orientation program. 

At a minimum, Shaw and related subcontractor employees will be instructed on the following: 

• OSHA regulated chemicals and their hazards in the work area, 
• How to prevent exposure to these hazardous chemicals, 
• What the company has done to prevent workers' exposure to these chemicals, 
• Procedures to follow if they are exposed to these chemicals, 
• How to read and interpret labels and MSDSs for hazardous substances found on Shaw 

sites, 
• Emergency spill procedures, and 
• Proper storage and labeling. 

Before any new chemical is introduced on site, each Shaw and related subcontractor employee 
will be given information in the same manner as during the safety class.  The SS will be 
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responsible for seeing that the MSDS on the new chemical is available for review by on site 
personnel.  The information pertinent to the chemical hazards will be communicated to project 
personnel. 

Morning safety meetings will be held and the hazardous materials used on site will be discussed.  
Attendance at the morning safety meeting is mandatory for all on site employees. 

4.3 PHYSICAL HAZARDS 

To minimize physical hazards, Shaw has developed standard safety protocols that will be 
followed at all times.  Activity Hazard Analyses (AHAs), located in Attachment 3, have been 
developed for each principal activity and for all major hazards to which employees may be 
exposed.   

The SS/SHSS will observe the general work practices of each crew member and equipment 
operator, and enforce safe procedures.  The crew leaders and SS/SHSS will inspect the work 
areas.  All hazards will be corrected in a timely manner.  A variety of physical hazards may be 
encountered during work activities at this site.  Hard hats, safety glasses and steel-toe safety 
boots are required in all areas of the site.  Site-specific hazards and all necessary precautions will 
be discussed at the daily safety meetings.  Failure to follow safety protocols will result in 
removal of an employee from the site and appropriate disciplinary actions. 

4.4 ENVIRONMENTAL HAZARDS 

Environmental factors such as weather, wild animals, insects, and irritant plants may pose a 
hazard when performing outdoor tasks associated with clearing and grubbing and scrap removal.  
The SS/SHSS will take necessary actions to alleviate these hazards should they arise. 

4.4.1 Heat Stress 

• Heat Rash: is caused by a hot, humid environment and plugged sweat glands.  

− Symptoms: It is a bumpy red rash which itches severely.  It is not life-
threatening. 

− Treatment: Dry clothes that help sweat evaporate will reduce the chance of heat 
rash.  Washing regularly and keeping the skin clean and dry will help prevent heat 
rash.  

• Heat Cramps are caused by a loss of body salt through excessive sweating.  

− Symptoms: Painful muscle cramps. 

− Treatment: To help prevent heat cramps, drink plenty of non-alcoholic, caffeine-
free fluids while working in a hot environment.  Check with your doctor about the 
use of salt tablets.  They may be recommended in some cases.  Anyone suffering 
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from heat cramps should be watched carefully for signs of more serious heat 
stress.  If the cramps persist or other symptoms develop, seek medical attention 
immediately.  

• Heat Exhaustion results from inadequate salt and water intake and signals that the 
body's cooling system is not working properly.  

− Symptoms: The victim will sweat heavily, their skin will be cool and moist, their 
pulse weak, and they will seem tired, confused, clumsy, irritable or upset, they 
may breathe rapidly--even pant--and their vision may be blurred.  The victim may 
strongly argue that they are okay even with these obvious symptoms.  If you 
suspect heat exhaustion, don't let the victim talk you out of seeking immediate 
medical attention.  The heat exhaustion will affect their ability to exercise good 
judgment.  

− Treatment: Until medical help arrives, try to cool the victim and offer sips of 
cool water as long as the victim is conscious.  Immediate medical attention is 
required.  Heat exhaustion can quickly lead to heat stroke. 

• Heat Stroke is the deadliest of all heat stress conditions.  It occurs when the body's 
cooling mechanism has shut down after extreme loss of salt and fluids.  

− Symptoms: The body temperature will rise, the victim's skin is hot, red, and dry, 
their pulse fast, and they may complain of headache or dizziness.  They will 
probably be weak, confused, and upset. Later stages of heat stroke cause a loss of 
consciousness and may lead to convulsions.  

− Treatment: In the event of heat stroke, seek immediate medical attention.  Until help 
arrives, try to cool the victim and offer sips of cool water if the victim is conscious.  

Heat stress prevention is outlined in Shaw Health and Safety procedure HS400, Working in Hot 
Environments.  This procedure will be available on site.  This information will be reviewed 
during safety meetings.  Workers are encouraged to increase consumption of water and 
electrolyte-containing beverages; e.g., Gatorade.  Heat stress can be prevented by assuring an 
adequate work/rest schedule.  Guidelines are presented in Table 4.2 and should be used in 
conjunction with HS400. 

In addition, workers are encouraged to take rests and report symptoms whenever they feel any 
adverse effects that may be heat-related.  The frequency of breaks may need to be increased 
based on worker recommendation to the SS/SHSS.  Heat stress can be prevented by assuring an 
adequate work/rest schedule and adequate fluid consumption.  A guide for work/rest schedules 
for various protection levels are given below in Table 4.2.  The number of hours before a 
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work/rest period is based on experience with similar work.  The time periods should be 
considered maximum.  Individual physical variables and differences in physical work activities 
may require revisions to site plans.  This table should be used as a guide.  Professional judgment 
of the SS/SHSS is necessary to assure a fully protective plan to prevent heat stress disorders.   

TABLE 4.2 GUIDELINES FOR WORK-REST PERIODS 
Protection Level - Number Of Hours Before Rest Period 

Temperature Level D Level C Level B Level A 
90+ F* 2.0 1.5 1.0 0.5 
87.5 F 2.5 2.0 1.5 1.0 
82.5 F 3.0 2.5 2.0 1.5 
77.5 F 3.5 3.0 2.5 1.5 
72.5 4.0 3.5 2.5 1.5 

  

*Work above 100º F will be reviewed with the Project Health and Safety Coordinator (HSC) to determine specific requirements. 

 

Alternately the work/rest schedule can be calculated based on heat stress monitoring results.  
Each individual will count his/her radial (wrist) pulse as early as possible during each rest period.  
If the heart rate exceeds 75 percent of their calculated maximum heart rate (MHR = 200 – age) at 
the beginning of the rest period, then the work cycle will be decreased by one-third.  The rest 
period will remain the same.  An individual is not permitted to return to work until his/her 
sustained heart rate is below 75 percent of their calculated MHR. 

Body temperature, measured orally or through the ear canal, may also be monitored to assess 
heat stress.  Workers should not be permitted to continue work when their body temperature 
exceeds 100.4 degrees Fahrenheit (ºF) or 38 degrees Celsius (ºC).  Monitoring should be 
conducted at the beginning of each break period as noted above. 

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70ºF 
when wearing chemical protective clothing (Level C, B, A), or 80ºF for site activities performed 
with no chemical protective clothing (Level D).  Monitoring will include pulse rate, weight loss, 
oral/or ear canal temperature, signs and symptoms of heat stress and fluid intake.   

4.4.2 Exposure to Cold 

With outdoor work in the winter months, the potential exists for hypothermia and frostbite.  
Several forms of cold stress as well as preventative measures are described in this section of the 
SHSP. 

Cold Stress Conditions and Symptoms 

Typical cold stress conditions are included in the tables below, including symptoms and first aid 
precautions.  If cold stress conditions develop, professional medical attention will be sought. 
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TABLE 4.4.A COLD WEATHER INJURIES 
CAUSE SYMPTOMS FIRST AID 
FROSTBITE 
Freezing of tissue, normally due to 
exposure below 32°F 

Numbness in affected area.  
Tingling, blistered, swollen or tender 
areas.  Pale, yellowish waxy-looking 
skin. 

Warm affected area with direct body 
heat.  Consult with medical 
personnel ASAP.  Do not thaw 
frozen area if treatment will be 
delayed.  Do not massage or rub 
affected area.  Do not wet area or 
rub with snow or ice. 

CHILBLAIN 
Repeated exposure of bare skin for 
prolonged periods to temperatures 
20° to 60°F (for those not acclimated 
to cold weather). 

Swollen, red skin. Tender, hot skin, 
usually accompanied by itching. 

Warm affected area with direct body 
heat.  Do not massage or rub.  Do 
not wet area or rub with snow or ice.  
Do not expose affected area to open 
fire, stove or any other intense heat 
source. 

IMMERSION FOOT (TRENCH FOOT) 
Prolonged exposure of the feet to 
wet conditions at temperatures 
between 32° to 50°F.  Inactivity and 
damp socks (or tightly laced boots 
that impair circulation) speed onset 
and severity. 

Cold numb feet may progress to hot 
with shooting pains.  Swelling 
redness and bleeding. 

Re-warm feet by exposing them to 
warm air.  Evacuate victim to a 
medical facility. Do not massage, 
rub, moisten or expose affected area 
to extreme heat source.  
 

DEHYDRATION 
Depletion of body fluids. Dizziness.  Weakness. Replace lost water.  Water should be 

sipped not gulped.  Get medical 
treatment. 

HYPOTHERMIA 
Prolonged cold exposure and body 
heat loss.  May occur at well above 
freezing, especially when a person is 
immersed in water. 

Lack of shivering.  Drowsiness, 
mental slowness, lack of 
coordination.  Can progress to 
unconsciousness, irregular heartbeat 
and death. 

Strip off clothing and wrap victim in 
blankets or a sleeping bag.  Get 
victim to a heated location and 
medical treatment as soon as 
possible. 

   

In cold weather, the potential for frostbite exists, especially in body extremities.  Personnel will 
be instructed to pay particular attention to hands, feet, and any exposed skin when dressing.  
Personnel will be advised to obtain more clothing if they begin to experience loss of sensation 
due to cold exposure. 

Monitoring and Preventative Actions 

Typical cold stress monitoring procedures are included in the tables below, including 
temperatures to initiate monitoring, protective clothing uses and administrative practices to 
prevent or reduce the potential for cold stress related injury/illness.  For weather conditions 
below or -45 °F with no wind and/or similar conditions (see Work/Warm-up Table 4.4.E) all 
work will cease. 
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TABLE 4.4.B COLD STRESS PREVENTION* 
 TEMPERATURE PREVENTATIVE ACTION 
1 <61°F Use thermometer to measure ambient temperature. 
2 <40°F Cold weather protective clothing available; check core body temperature at breaks using 

oral or ear canal thermometer.  Maintain core body temperature above 96.8°F to avoid 
hypothermia. 

3 <30°F Record ambient temperature and wind speed every 4 hours; compare to wind chill chart 
when below 19.4°F. 

4 <19°F Provide and use heated warming shelters for work breaks and when cold stress 
symptoms appear. 

5 <10°F Constant observation of workers, i.e. “buddy system”; rest in heated shelters (see work-
rest schedule); dry clothing available for change-out; acclimate new workers. 

6 <0°F/ 
>5 mph winds 

Obtain medical certification for workers subject to hypothermia risk. 

   
* mph = Miles Per Hour   Based on “2005 ACGIH Threshold Limit Values (TLV).. for Physical Agents.”  
 Note: refer to wind-chill and work-warm-up charts attached. 

 
TABLE 4.4.C COLD WEATHER CLOTHING 
COLD WEATHER CLOTHING REQUIREMENTS 

1 If wind chill is a factor at a work location, the cooling effect of the wind shall be reduced by shielding the 
work area or providing employees an outer windbreak layer garment. 

2 Extremities, ears, toes, and nose shall be protected from extreme cold by protective clothing and employees 
performing light work whose clothing may become wet shall wear an outer layer of clothing which is 
impermeable to water. 

3 Employees performing moderate to heavy work whose clothing may become wet shall wear an outer layer of 
clothing, which is impermeable to water. 

4 Outer garments must provide for ventilation to prevent wetting of inner clothing by sweat, or if not possible, 
a heated shelter for warming/drying clothing, or a change of clothing, shall be provided prior to returning to 
work in a cold environment. 

  
Protective clothing greatly reduces the possibility of hypothermia in workers.  However, personnel will be instructed to wear warm clothing and 
to stop work to obtain more clothing if they become too cold.  Employees will also be advised to change into dry clothes if their clothing becomes 
wet from perspiration or from exposure to precipitation. 

Employees will be instructed to use heated shelters on site, at regular intervals, depending upon 
the severity of ambient temperatures.  Symptoms of cold stress, including heavy shivering, 
excessive fatigue, drowsiness, irritability, or euphoria necessitates immediate return to the 
shelter. 
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TABLE 4.4.D COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED AS EQUIVALENT 
TEMPERATURE (UNDER CALM CONDITIONS)* 

Actual Temperature Reading (oF) 
Estimated 

Wind Speed 
(in MPH) 

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

 Equivalent Chill Temperature (oF) 
Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68 
10 40 28 16 4 -9 -24 -33 -46 -58 -70 -83 -95 
15 36 22 9 -5 -18 -32 -45 -58 -72 -85 -99 -112 
20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121 
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133 
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140 
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145 
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148 

(Wind Speeds greater 
than 40 mph have little 
additional effect.) 

LITTLE DANGER 
In < hr with dry skin. 
Maximum danger of false 
sense of security 

INCREASING DANGER 
Danger of freezing of 
exposed flesh within one 
minute. 

GREAT DANGER 
Flesh may freeze within 30 
seconds. 

Trench foot and immersion foot may occur at any point on this chart. 
  

*Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA.  (Shaded area) Equivalent chill 
temperature requiring dry clothing to maintain core body temperature above 36 C (98.6 F) per cold stress TLV. 
 
 

TABLE 4.4.E TLVS WORK/WARM-UP SCHEDULE FOR FOUR-HOUR SHIFT* 
Air Temperature -- 

Sunny Sky No Noticeable Wind 5 mph wind 10 mph wind 15 mph wind 20 mph wind 

C (appx.) F 
(appx.) 

Max. 
Work 
Period 

No. of 
Breaks 

Max. 
Work 
Period 

No. of 
Breaks 

Max. 
Work 
Period 

No. of 
Breaks 

Max. 
Work 
Period 

No. of 
Breaks 

Max. 
Work 
Period 

No. of 
Breaks 

-26 to –28 -15 to –19 Normal 1 Normal 1 75 min 2 55 min 3 40 min 4 
-29 to –31 -20 to –24 Normal 1 75 min 2 55 min 3 40 min 4 30 min 5 
-32 to –34 -25 to –29 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency work 

should cease 
-35 to –37 -30 to –34 55 min 3 40 min 4 30 min 5 Non-emergency work 

should cease 
 

-38 to –39 -35 to –39 40 min 4 30 min 5 Non-emergency work 
should cease 

  

-40 to –42 -40 to –44 30 min 5 Non-emergency work 
should cease 
 

   

< -43 < -45 Non-emergency work 
should cease 

    

       

*Adapted from Occupational Health and Safety Division, Saskatchewan Department of Labor  

4.4.3 Noise 

Hearing protection is required for workers operating or working near heavy equipment, where 
the noise level is greater than 85 A-weighted decibel (dBA) time-weighted average (TWA) as 
well as personnel working around heavy equipment.  The SS/SHSS will determine the need and 
appropriate testing procedures (i.e., sound level meter and/or dosimeter) for noise measurement 
in accordance with Shaw HS402 “Hearing Conservation Program.” 
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Noise monitoring should be conducted during the beginning of each activity, as well as any time 
modifications lead to increased noise levels (e.g., adding additional equipment).  A sound level 
meter will be used to measure noise levels at selected locations in the work area and on the site 
perimeter when equipment is operating normally.  When used, noise-monitoring equipment must 
be calibrated before and after each shift.   

If continuous noise levels are found to exceed 85 dBA at any location within the work area, 
warning signs will be posted.  Workers and visitors will be notified that hearing protection is 
required.  Appropriate hearing protection (e.g., ear plugs) will be worn whenever personnel are 
working or visitors are present in that location.  A supply of earplugs will be maintained on site. 

Action levels in the following table will trigger the use of appropriate hearing protection (plugs 
or muffs).  Hearing protection must be able to attenuate noise below 90 dBA (8-hour TWA).  
Each hearing protection or device has a Noise Reduction Rating (NRR) assigned by the EPA.  
The calculation for a hearing protection device’s effectiveness is:  noise reading dBA – (NRR – 
7dB) < 90 dBA. 

TABLE 4.3 NOISE LEVELS AND HEARING PROTECTION 
Instrument Measurement Action 

Type I or Type II Sound Level Meter or 
Dosimeter 
  

>80 dBA →  85 dBA Hearing protection recommended.  
Limit work duration to 8-hour shifts. 

>85 dBA  → 90 dBA Hearing protection required.  Limit work 
duration to 8-hour shifts. 

>90 dBA  → 115 dBA Hearing protection required.  
Investigate use of engineering controls.  
Limit work duration to 8-hour shifts. 

>115 dBA Stop work.  Consult Project HSM 
   

 

4.4.4 Biological Hazards 

Poison Ivy (RHUS RADICANS).  Poison Ivy may be found at the site.  It is highly 
recommended that all personnel entering into an area with poison ivy wear a minimum of a 
Tyvek® coverall, to avoid skin contact. 

The majority of skin reactions following contact with offending plants are allergic in nature and 
characterized by: 

• General symptoms of headache and fever, 
• Itching, 
• Redness, and/or  
• A rash. 

Some of the most common and most severe allergic reactions result from contact with plants of 
the poison ivy group, including poison oak and poison sumac.  Such plants produce severe rash 
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characterized by redness, blisters, swelling, and intense burning and itching.  The victim may 
develop a high fever and feel very ill.  Ordinarily, the rash begins within a few hours after 
exposure, but may be delayed 24 to 48 hours.
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Figure 4.1 Poisonous Plants 
 

COMMON POISON IVY 
(RHUS RADICANS) 

 
• Grows as a small plant, vine, and shrub. 
• Grows everywhere in the United States except California and parts of adjacent states.  

Eastern oak leaf poison ivy is one of its varieties. 
• Leaves always consist of three glossy leaflets. 
• Also known as three-leaf ivy, poison, creeper, climbing sumac, poison oak, markweed, 

picry, and mercury. 
 
 
 
 
 
 
 
 
 

WESTERN POISON OAK 
(RHUS DIVERSILOBA) 

 
• Grows in shrub and sometimes vine form. 
• Grows in California and parts of adjacent states. 
• Sometimes called poison ivy or years. 
• Leaves always consist of three leaflets. 

 
 
 
 
 
 
 

POISON SUMAC 
(RHUS VERNIX) 

 
• Grows as woody shrub or small tree from 5 to 25 feet tall. 
• Grows in most of eastern third of United States. 
• Also known as swamp sumac, poison elder, poison ash, poison dogwood, and 

thunderwood. 
 

 

 

 

Spring Winter Fall Summer 
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A barrier cream (e.g., Ivy Block, Stockhousen, Inc., 1-800-334-0242) should be applied to the 
exposed skin before entering and working in areas with possible poisonous plants. 

Distinguishing Features of Poison Ivy Group Plants.  The most distinctive features of poison 
ivy and poison oak are their leaves, which are composed of three leaflets each.  Both plants have 
greenish-white flowers and berries that grow in clusters. 

First Aid 

• Remove contaminated clothing; wash all exposed areas thoroughly with soap and 
water, followed by rubbing alcohol.  A one percent hydrocortisone cream (over-the-
counter) will aid in healing and reducing itch. 

• Apply calamine or other soothing lotion if rash is mild. 

• Seek medical advice if a severe reaction occurs, or if there is a known history of 
previous sensitivity. 

Contaminated Clothing.  The irritating substances emitted by poison ivy group plants will 
remain on clothing for prolonged periods of time - up to weeks or months, if not washed 
thoroughly.  It may be necessary to wash contaminated clothing separately and more than once 
before reusing. 

Ticks.  Heavily vegetated areas of a site may have ticks.  It is highly recommended that all 
personnel walking through such areas wear a minimum of a Tyvek® and latex boot covers.  The 
ticks will stand out against the light colors.  A tick repellent or insect containing N, N-diethyl-
meta-toluamide (DEET) is also recommended. 

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that 
occurs in the eastern portion of the United States as well as the western portion, and Lyme 
disease.  Ticks adhere tenaciously to the skin or scalp.  There is some evidence that the longer an 
infected tick remains attached, the greater is the chance that it will transmit disease. 

If you have been bitten, place the tick in a jar labeled with the date, location of the bite, and the 
location acquired.  If any symptom appears, such as an expanding red rash, contact a physician 
immediately. 

First Aid 

• Carefully (slowly and gently) remove the tick with tweezers, taking care that all parts 
are removed. 

• With soap and water, thoroughly, but gently, scrub the area from which the tick has 
been removed, because disease germs may be present on the skin; also wipe the bite 
area with an antiseptic. 
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Lyme Disease.  Lyme disease may cause a number of medical conditions, including arthritis that 
can be treated if you recognize the symptoms early and see your doctor.  Early signs may include 
a flu-like illness, an expanding skin rash and joint pain.  If left untreated, Lyme disease can cause 
serious nerve and heart problems as well as a disabling type of arthritis. 

You are more likely to spot early signs of Lyme disease rather than see the tick or its bite.  This 
is because the tick is so small (about the size of the head of a common pin or a period on this 
page and a little larger after they fill with blood), you may miss it or signs of a bite.  However, it 
is also easy to miss the early symptoms of Lyme disease. 

In its early stage, Lyme disease may be a mild illness with symptoms like the flu.  It can include 
a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain.  But this flu-like illness is 
usually out of season, commonly happening between May and November when ticks bite. 

Most people develop a large, expanding skin rash around the area of the bite.  Some people may 
get more than one rash.  The rash may feel hot to the touch and may be painful.  Rashes vary in 
size, shape, and color, but often look like a red ring with a clear center.  The outer edges expand 
in size.  It’s easy to miss the rash and the connection between the rash and the tick bite.  The rash 
develops from three days to as long as a month after the tick bite.  Almost one third of those with 
Lyme disease never get the rash. 

Joint or muscle pain may be another early sign of Lyme disease.  These aches and pains may be 
easy to confuse with the pain that comes from other types of arthritis.  However, unlike many 
other types of arthritis, this pain seems to move or travel from joint to joint.  In later stages, 
Lyme disease may be confused with other medical problems.  These problems can develop 
months to years after the first tick bite.   

Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious medical 
problems of later stages.  If you suspect that you have symptoms of Lyme disease, report it to 
your SS and seek medical attention.   

Lyme disease can cause problems with the nervous system that look like other diseases.  These 
include symptoms of stiff neck, severe headache, and fatigue usually linked to meningitis.  They 
may also include pain and drooping of the muscles on the face, called Bell’s Palsy.  Lyme 
disease can also mimic symptoms of multiple sclerosis or other types of paralysis. 

Lyme disease can also cause serious but reversible heart problems, such as irregular heartbeat.  
Finally, Lyme disease can result in a disabling, chronic type of arthritis that most often affects 
the knees.  Treatment is more difficult and less successful in later stages.  Researchers think 
these more serious problems may be linked to how the body's defense or immune system 
responds to the infection.   
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West Nile Virus and West Nile Encephalitis.  West Nile Virus/West Nile Encephalitis is 
rapidly becoming a health concern in the United States.  West Nile Virus was first identified in 
the United States in the New York area in 1999 and is closely related to the St. Louis 
Encephalitis Virus, which is routinely found in the United States. 

"Encephalitis" means an inflammation of the brain and it can be caused by viral and bacterial 
infections.  West Nile Encephalitis can be a serious or even fatal illness although this is rare in 
humans.  This illness develops in approximately one out of every 150 infections and is generally 
confined to older and physically compromised individuals. 

West Nile Encephalitis is a viral infection of the brain transmitted through the bite of a mosquito, 
which has previously fed on birds and/or horses that were infected with West Nile Virus.  Dead 
birds in an area may mean that West Nile Virus is circulating between the birds and the 
mosquitoes in that area.  West Nile Virus is not transmitted from one person to another.  Human 
illness from West Nile Virus is rare, even in areas where the virus has been reported. 

Symptoms of Exposure.   Most people who become infected with West Nile Virus will have 
either no symptoms or only mild ones.  Symptoms of West Nile Encephalitis include high fever, 
headache, confusion, muscle aches and weakness, seizures, or paralysis.  At its most serious, the 
infection can result in coma, permanent neurological damage, and death.  Symptoms usually 
occur 5 to 15 days following the bite of an infected mosquito.  Because West Nile Encephalitis is 
a viral infection, antibiotics are not effective and there is no specific treatment available other 
than general support therapy. 

Protective Measures at Projects.  There is no vaccine to protect humans against West Nile 
Virus.  Individuals at project sites can reduce their risk from being infected with West Nile Virus 
by taking the following actions to protect against mosquito bites:  

• Review the hazards of West Nile Virus periodically in morning safety meetings. 
• Increase protective measures when working at dawn, dusk, and in the early evening. 
• Reduce the area of exposed skin when working outdoors.  Long-sleeved shirts with 

sleeves rolled down are recommended.  Understand that mosquitoes may bite through 
thin clothing, so personnel should evaluate the actual Level D clothing worn, e.g., 
heavy long sleeve work shirts and heavy jeans may be indicated.  Also, the risk or 
threat of mosquito bites is reduced for those activities that require the use of disposable 
coveralls. 

• For activities where only Level D Personal Protective Equipment (PPE) is specified, 
consider using disposable coveralls when working in wooded, highly vegetated, or 
swampy areas. 
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• Use an insect repellent containing approximately 25% DEET.  DEET in concentrations 
greater than 25% provides no additional protection but repel insects longer.  However, 
at some point there is no direct correlation between concentration and repellency.  For 
example, 50% DEET provides about four hours of protection against mosquitoes, but 
increasing the concentration to 100% provides only one additional hour of protection.  
Use the repellent according to the manufacturer’s directions provided on the container.  
Use just enough repellent to cover exposed skin and clothing.  Do not treat unexposed 
skin.  Frequent re-application is unnecessary for effectiveness.  Avoid prolonged and 
excessive use of DEET. 

• After returning from outdoor field activities, wash treated skin with soap and water. 
• Personnel should report flu-like symptoms to the SS/SHSS. 

DEET is safe for pregnant and lactating women and is generally safe for children.  You should 
avoid applying it to open wounds and irritated skin as it may further irritate the skin or cause 
discomfort. 

Sweating, perspiration and getting wet may wash away the repellent and may require that DEET 
containing repellent be re-applied. 

To remove the breeding places on a project, the following precautions will be followed as 
practical: 

• Cut tall grass and weeds, 
• Drain accumulated water in such items as drums, buckets, pools and plastic containers, 
• Repair holes in door and window screens, 
• Eliminate stagnate water puddles as practical, 
• Limit outdoor activities at dawn, dusk and early evening, when mosquitoes are most 

active, as practical. 

4.4.5 Lightning 

The procedures provided below will be used to protect site personnel from lightning related 
injuries. 

Training.  A tailgate safety meeting will be conducted to increase awareness to the hazards and 
prevention of lightning related incidents. 

Detection of Lightning.  The SS/SHSS will be proactive in monitoring conditions that may 
produce thunderstorms and lightning.  A daily and weekly weather forecast will be tracked and 
communicated to site personnel.  When signs of impending storms, i.e., increasing wind, 
darkening skies, or lightning appear, local weather monitoring will be increased.  The National 
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Weather Service (http://www.nws.noaa.gov) should be consulted frequently.  Personnel will be 
notified when thunderstorms may impact the site. 

The "flash/bang" (f/b) technique of measuring the distance to lightning will be reviewed with all 
personnel.  The f/b technique is defined as: for each five seconds from the time of observing the 
lightning flash to hearing the associated thunder, the lightning is one mile away. 

Suspension/Resumption of Activities.  All outside activities will be suspended when a lightning 
flash is immediately in the area or an f/b of 30 seconds (6 miles away) is noted.  Personnel may 
continue indoor work activities.  Outdoor activities will resume when 30 minutes has passed 
since the last observable f/b of 30 seconds or greater. 

Lightning Protection.  When notification is given, all outside work activities will stop and 
personnel will gather in the support zone for a head count and further instructions.  Indoor work 
will continue, except for the use of electrical equipment, telephones and computers.  When a safe 
location is not present and personnel are caught by a sudden lightning event, employees should 
seek the lowest possible area, away from large objects which might attract lightning or fall over, 
e.g., trees, utility poles.  The employee should assume a crouching position with their head 
lowered and hands over their ears.  AVOID:  WATER, HIGH GROUNDS, HEAVY 
EQUIPMENT AND TALL, ISOLATED OBJECTS. 

First Aid.  An employee that is struck by lightning needs immediate assistance (call 911).  The 
body will not carry an electrical charge, but receives an electrical shock and may be burned.  
Personnel certified in first-aid/Cardiopulmonary Resuscitation (CPR) should inspect for shock 
and burns around fingers, toes, buckles and jewelry.  Stay with the injured employee until 
medical help arrives.   

4.5 VEHICLE AND HEAVY EQUIPMENT SAFETY MANAGEMENT 

4.5.1 Vehicle Safety 

Motor vehicle incidents are the number one cause of occupational fatalities, accounting for one 
in three (3) deaths.  Fifty percent or more of vehicle safety incidents occur while backing up.  
Shaw employees involved in the operation and use of Shaw and/or leased or rented vehicles will 
comply with the Shaw Health and Safety procedures HS800 “Motor Vehicle Operation: General 
Requirements” and HS810 “Commercial Vehicle Operation and Maintenance.”  Shaw requires 
employees to use seat belts at all times when traveling in Shaw owned or leased/rented vehicles.  
The SS/SHSS will develop a parking area plan, including backing vehicles into parking spaces, 
using spotters for backing vehicles and policy mandated vehicle inspections.   

Shaw employees are expected to incorporate safe actions and preparations to avoid vehicle 
accidents and personal injury during work and off-hours.  Breaks should be planned into lengthy 
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job mobilizations and demobilizations, including rotation of drivers at regular intervals.  If 
parking areas are busy or crowded and more than one worker is traveling in the same vehicle, 
one worker should remain outside the vehicle as it leaves the parking space to assist the driver 
with traffic observation.  Vehicles traveling before dawn and at dusk in rural or wooded areas 
should be prepared to brake for wildlife (e.g.  deer) crossing roadways.   

Shaw employees arriving at work areas should park vehicles away from delivery, heavy 
equipment and vehicle loading/unloading locations to prevent parked vehicles from damage by 
various deliveries.  Heavy equipment operators should inspect areas and request vehicles to be 
moved or spotters used, if necessary, to maneuver equipment in tight areas.  Employees who 
observe near misses or potential risks to parked or moving vehicles must report these to the 
SS/SHSS immediately. 

Shaw employees are expected to use the vehicle inspection form and check/test the safety 
systems on the vehicle on a daily basis.  Check the following: brakes, mirrors, seat belts, tires, 
leakage from the undercarriage, lights and turn signals.  Vehicles with safety deficiencies must 
be reported immediately and not driven until properly repaired.  Vehicles used to run errands 
from different project sites should have telephone numbers of the job site in the vehicle in case 
calls for assistance are required.   

Because of the different ways alcohol can affect behavior, even in very small amounts, the best 
and safest course is not to drink before driving.  At Shaw, a driver with blood alcohol 
concentration (BAC) over 0.04 percent is considered to be under the influence and subject to 
disciplinary action.  Personnel involved in motor vehicle incidents are subject to drug and 
alcohol testing.   

Weather conditions can have a profound effect on driving.  On slippery roads, drive more slowly.  
Stop and turn with care.  Keep several car lengths from other vehicles.  At speeds in excess of 35 
mph, the chances of hydroplaning increase with speed.  In general, keep back one car length for 
every 10 mph to prevent striking the car ahead. 

Vehicles will be operated in accordance with the requirements listed below: 

• Seatbelt use is mandatory for all passengers. 
• Personnel may not ride in the back of cargo vehicles. 
• The driver must make a 360 degree walk around the assigned vehicle prior to vehicle 

movement. 
• A ground guide is used to back up any vehicle. 
• Vehicle speed is limited to the posted speed limits for developed roadways, 25 mph 

maximum on dirt roads and 10 mph maximum off-road (based on conditions). 
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• Vehicle driven in four wheel low and low gear when on dirt roads or off road driving 
where steep grades dictate. 

• All operators must possess a valid driver’s license. 
• Fuel or gasoline are not to be transported inside the passenger compartment. 
• No vehicle is left running when unattended. 
• Parking brakes are used when vehicles are parked. 

In the event of a vehicle incident, notify your PM immediately and complete all required reports. 

4.5.2 Heavy Equipment, Crane and Lifting Operations 

Forklifts, cranes, excavators, loaders, and other material handling equipment present various 
physical hazards on remediation sites.  The following critical safety practices shall be followed 
to prevent safety incidents during heavy equipment operation. 

• All equipment will be inspected prior to each use. 
• All operators will have training or equivalent experience to be permitted to operate 

heavy equipment. 
• Spotters will be used to back-up equipment and direct traffic in all “blind” areas. 
• Standard hand signals will be used to communicate between operators and ground 

crew. 
• All heavy equipment will have operable back-up alarms. 
• Heavy equipment will be parked in areas where operators will not be exposed to strains 

or slip/trip/fall hazards during mounting and dismounting of equipment. 
• All heavy equipment will be equipped with operable seat belts; belts will be used by all 

operators. 
• Written lifting plans will be developed and reviewed for all critical lifts. 

4.6 MANUAL MATERIAL LIFTING 

Many different types of objects may be handled manually during site operations.  Care should be 
taken when lifting and handling heavy or bulky items because they are the cause of many back 
injuries.  The following fundamentals address the proper lifting techniques that are essential in 
preventing back injuries: 

• The size, shape, and weight of the object to be lifted must first be considered.  No 
individual employee is permitted to lift any object that weighs more than 60 pounds.  
Multiple employees or the use of mechanical lifting devices are required for objects 
over the 60-pound limit. 

• The anticipated path to be taken by the lifter should be inspected for the presence of 
slip, trip, and fall hazards. 
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• The feet shall be placed far enough apart for good balance and stability (typically 
shoulder width).  THE FOOTING SHALL BE SOLID. 

• The worker shall get as close to the load as possible.  The legs shall be bent at the 
knees. 

• The back shall be kept as straight as possible and abdominal muscles should be 
tightened. 

• To lift the object, the legs are straightened from their bending position. 
• A worker shall never carry a load that cannot be seen over or around. 
• When placing an object down, the stance and position are identical to that for lifting.  

The legs are bent at the knees and the object lowered. 

When two or more workers are required to handle the same object, coordination is essential to 
ensure that the load is lifted uniformly and that the weight is equally divided between the 
individuals carrying the load.  When carrying the object, each worker, if possible, shall face the 
direction in which the object is being carried.  In handling bulky or heavy items, the following 
guidelines shall be followed to avoid injury to the hands and fingers: 

• A firm grip on the object is essential; leather gloves shall be used if necessary. 
• The hands and object shall be free of oil, grease, and water that might prevent a firm 

grip, and the fingers shall be kept away from any points that could cause them to be 
pinched or crushed, especially when setting the object down. 

• The item shall be inspected for metal slivers, jagged edges, burrs, and rough or slippery 
surfaces prior to being lifted. 

4.7 WORK ON/NEAR WATER 

When performing work over water, on floating vessels, docks, or where the danger of drowning 
exists, each worker must wear a USCG-approved TYPE III, V, or better personal flotation device 
(PFD).   

Inflatable PFDs are not permitted on this project.  PFDs shall be equipped with USCG-approved 
automatically activated light and retro reflective tape for all operations conducted outside of 
daylight hours. 

Additionally, a boat with adequate outboard motor should be available to assist the person in the 
event of an accident. 

Safety harnesses with properly attached lifelines must be used when an employee is working or 
walking on a surface six (6) feet or more above a lower level, including over water, if protective 
guardrails are not installed. 
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Ring buoys should be provided for each crew working over water, on floating vessels, or docks. 
This ring buoy should be fitted with 90 feet of rope, and should be readily accessible within 200 
feet of every worker. 

Employees must work in pairs, and they will exercise extraordinary care in performing their 
work keeping in mind that their safety depends upon strict observance of safe practices.  The 
"buddy system" will be utilized, and at least two employees will be in sight of each other at all 
times. 

A distress signal will be identified and in place and means to relay this signal available during all 
operations conducted in areas where an individual could fall into the water. 

4.8 ACTIVITY HAZARD ANALYSES 

Attachment 3 contains AHAs for primary site tasks.  They contain detailed information on 
physical and chemical hazards, and provide control measures for these hazards.  The AHAs will 
be field checked by the SS/SHSS on an ongoing basis and revised as necessary.  All revisions 
will be communicated to the work crew.  In addition to the AHAs, Job Safety Analyses (JSAs) 
will be completed daily in accordance with Shaw HS045 “Job Safety Analyses” (see Attachment 
2). 
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5.0 WORK AND SUPPORT AREAS 
To prevent migration of contamination from personnel and equipment, work areas will be clearly 
specified as designated below prior to beginning operations.  Each work area will be clearly 
identified using signs or physical barriers. 

5.1 SUPPORT ZONE  

The uncontaminated Support Zone (SZ) or clean zone, will be located upwind, in an area outside 
the Exclusion Zone (EZ) and Contamination Reduction Zone (CRZ) and within the geographic 
perimeters of the site.  The area is used for material staging, vehicle parking, office facilities, 
sanitation facilities, and receipt of deliveries.  Personnel entering this zone may include delivery 
personnel, visitors, security guards, etc., who will not necessarily be permitted in the EZ.  All 
personnel arriving in the SZ will, upon arrival, report to the SHSS and sign the site visitor log.   

5.2 CONTAMINATION REDUCTION ZONE  

Personnel and equipment decontamination will be performed in the CRZ that is adjacent to the 
EZ.  All personnel entering or leaving the EZ will pass through this area to prevent any cross-
contamination and for the purpose of accountability.  Personal protective outer garments and 
respiratory protection will be removed in the CRZ and properly labeled.  All water generated 
from equipment and personal decontamination will be contained on site and disposed of in an 
appropriate manner. 

5.3 EXCLUSION ZONE 

The EZ will be the area around the excavation activities and the stockpiles.  These areas have the 
highest potential for exposure to contamination by contact, ingestion, or inhalation.  All 
employees will use proper PPE when working in these areas.  The location of the EZ will be 
identified by fencing or other appropriate means primarily around the excavation areas and the 
stockpiles.  A daily entry log records the time of entry and exit from the EZ for each person. 

A log of all personnel visiting, entering or working on the site shall be maintained by the 
SS/SHSS.  Visitors will attend a site orientation given by the SS/SHSS and sign the SHSP.  

The following are standard safe work practices that apply to all site personnel and will be 
discussed in the safety briefing prior to initiating work on the site: 

• Eating, drinking, chewing gum or tobacco, smoking is prohibited in the EZ/CRZs. 
• Hands and face must be washed upon leaving the EZ and before eating, drinking, 

chewing gum or tobacco and smoking. 
• A buddy system will be used.  Hand signals will be established to maintain 

communication. 



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 

THE SHAW GROUP WORK AND SUPPORT AREAS 5-2 

  

• During site operations, each worker will consider himself as a safety backup to his 
partner.  Off-site personnel provide emergency assistance.  

• Visual contact will be maintained between buddies on site when performing hazardous 
duties. 

• All personnel must comply with established safety procedures.  Any staff member who 
does not comply with safety policy, as established by the SS/SHSS, will be 
immediately dismissed from the site. 

• Proper decontamination procedures must be followed before leaving the site. 
• All employees and visitors must sign in and out of the site. 
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6.0 PROTECTIVE EQUIPMENT 
This section specifies the levels of PPE which may be required for activities performed during 
removal actions.  All site personnel must be trained in the use of all PPE utilized.  The PPE 
program contained in Shaw’s Health and Safety Procedure HS600-Personal Protective 
Equipment will be applied to project activities.  The use and maintenance of respiratory 
protection is specified in Shaw’s Health and Safety Procedures HS601-Respiratory Protection.   

6.1 ANTICIPATED PROTECTION LEVELS 

Protective levels for general site tasks are outlined below. 

TABLE 6.1 ANTICIPATED PROTECTION LEVELS 

Task 
Initial 
PPE 

Level 

Upgrade 
PPE Level Skin Protection Respiratory 

Protection Other PPE 

 
Mobilization/Demobilization 
 
Clearing and Grubbing 
 
Site Restoration  
 

Level D None Leather work gloves; utilize 
tyvek coveralls to prevent 
contact with poisonous 
plants and insects as 
needed 

None Hard hat, steel-toed 
work boots, hearing 
protection, leather 
work gloves;  
 
Hi-visibility warning 
vests in high traffic 
areas. 

Excavation of Soil 
 

 Level D Level C  Initial: None 
 
Upgrade: Tyvek® coverall, 
leather work gloves 

Initial: None 
 
Upgrade: Full 
Face APR 
with P100 
cartridges 
 

Hard-hat, steel-toe 
work boots, safety 
glasses and hearing 
protection >85 dBA.  

General Support Zone 
Activities 

Level D None None None Hard hat, steel-toed 
boots, safety 
glasses, hearing 
protection, warning 
vests. 

   

 
6.2 PROTECTION LEVELS DESCRIPTIONS 

This section lists the minimum requirements for each protection level.  Modification to these 
requirements may have been noted above. 

6.2.1 Level D 

Level D consists of the following: 

• Hardhat, 
• Safety glasses, 
• Short- or long-sleeved shirt, 
• Long pants, 
• Steel-toed safety boots (6-inch minimum), 
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• Hearing protection as needed, and 
• Class III High Visibility Work Vest. 

6.2.2 Level C PPE 

Level C consists of the following: 

• Full-face, air-purifying respirator with P100 cartridges 
• Hooded Coverall (Tyvek® is typically used when handling dry materials) 
• Hooded Poly-coated Tyvek® coverall or PVC rain suit (Typically used when handling 

wet materials) 
• Hard hat 
• Steel-toed work boots 
• Inner sample gloves 
• Outer gloves 
• Chemical resistant boot covers 
• Hearing protection in areas >85 dBA 
• Cut resistant gloves when handling sharp objects or broken glass 
• Metatarsal and shin guards are required for pressure washing operations. 

6.3 RESPIRATORY PROTECTION 

6.3.1 Air Purifying Respirators 

A Survivair® Opti-Fit® air purifying full-face respirator with appropriate respirator cartridges, as 
outlined in the SSHSP, will be used for Level C work.   

6.3.2 Cartridge Change-Out Schedule 

Workers will change the P-100 filter cartridge when breathing resistance is noted or at least at 
the end of the shift.  

6.3.3 Inspection and Cleaning 

Respirators shall be checked periodically by a qualified individual and inspected before each use 
by the wearer.  All respirators and associated equipment will be decontaminated and hygienically 
cleaned after each use. 

6.3.4 Fit Testing 

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators.  
The test will use isoamyl acetate or irritant smoke.  The fit test must be for the style and size of 
the respirator to be used.  Quantitative fit-testing is required for use of respirators in chemical 
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environments where the respirator effective use limit exceeds 10 (exposure of 1 ppm inside the 
respirator for 10 ppm outside the respirator).  Therefore, quantitative fit-testing is dependent on 
the PEL/TLV of the chemical substance involved. Quantitative fit-testing is required for 
potential exposure to airborne particulate levels that exceed 10 times the established PEL/TLV. 

6.3.5 Facial Hair 

No personnel who have facial hair which interferes with the respirator's sealing surface will be 
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use. 

6.3.6 Corrective Lenses 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere 
with the respirator's sealing surfaces.  For workers requiring corrective lenses, special spectacles 
designed for use with respirators will be provided.  Contact lenses are permitted to be used with 
full-face respirators based on a decision by OSHA. 

6.3.7 Medical Certification 

Only workers who have been certified by a physician, as being physically capable of respirator 
usage will be issued a respirator.  Personnel unable to pass a respiratory fit test or without 
medical clearance for respirator use will not be permitted to enter or work in areas on site that 
require respiratory protection.  Employees will receive a written physicians opinion that they are 
fit for general hazardous waste operations as per 29 CFR 1910.120(f)(7). 

6.4 SITE- SPECIFIC PPE 

The primary objective of the PPE program is to ensure employee protection and to prevent 
employee exposure to site hazards during site operations.  Engineering controls are not feasible 
for many tasks and, therefore, require the use of PPE. 

The SS/SHSS will be responsible for monitoring all aspects of the PPE program.  This includes 
donning and doffing, temperature related stress monitoring, inspection, and replacement.  PPE 
selection is identified in Table 6.1 for each specified task.  The SS/SHSS, in consultation with 
the HSC, and the HSM will direct changes in PPE based on changing conditions.  The site-
specific SHSP will serve as written certification that the workplace was evaluated concerning 
PPE requirements. 
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7.0 DECONTAMINATION PROCEDURES 
This section describes the procedures necessary to ensure that both personnel and equipment are 
free from contamination when they leave the work site. 

7.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will ensure that material which workers may have contacted in the 
EZ does not result in personal exposure and does not spread.  This sequence describes the 
general decontamination procedure.  The specific stages will vary depending on the site, the task, 
the protection level, etc. 

7.1.1 Level C Decontamination  

1) Go to end of EZ 
2) a) Remove outer boots and stage to let dry; or  

         b)  Remove and discard latex booties 
3) Remove outer gloves and discard 
4) Cross into CRZ 
5) Remove outer suit 
6) Move to respirator wash area, and wash egress mask and related hose line 

 a) Soap and water solution 
 b) First rinse 
 c) Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
 d) Final rinse 

7) Remove inner sample gloves and discard. 
8) Wash face, hands and neck 

7.1.2 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will first use the 
emergency shower.  Following a thorough drenching, the worker will proceed to the 
decontamination facility.  Here the worker will remove clothing, shower, don clean clothing, and 
immediately be taken to the first aid station.  Medical attention will be provided based on the 
degree of injury. 

7.1.3 Personal Hygiene 

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 

7.2 EQUIPMENT DECONTAMINATION 

All contaminated equipment will be decontaminated before leaving the site.  Decontamination 
procedures will vary depending upon the contaminant involved, but may include sweeping, 
wiping, scraping, hosing, or steaming the exterior of the equipment.  Personnel performing this 
task will wear the proper PPE as prescribed by the SS/SHSS. 
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7.3 DISPOSAL  

All spent decontamination liquids and disposable clothing will be treated as contaminated waste 
unless determined otherwise by accepted testing methods.  Wastes will be containerized, and 
stored until test results are received.  Wastes will then be disposed of according to state and 
federal regulations. 
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8.0 AIR MONITORING 

8.1 HAZARD ASSESSMENT OF POTENTIAL EXPOSURE TO SITE CONTAMINANTS  

A hazard assessment was conducted to determine the potential exposure to site particulates for 
workers involved in the  DRMO Impact Area project during the soil removal.   

To assess the inhalation exposure risk, Marlowe’s calculation was utilized.  This calculation 
determines the concentration of dust to which a worker would need to be exposed to exceed the 
PEL of the identified contaminants, lead and copper.     The calculation was conducted on each 
of the metals listed in Table 4.1, utilizing a protection factor of 2.  The calculated concentration 
of dust would need to exceed 1.6 mg/m3, based on the highest concentration of lead and copper 
found in the soil, for the PEL of identified contaminants to be exceeded in the surface soils. 

Based on the results of the calculation, an action level of  0.8 mg/m3 will be utilized.   

8.2 WORK AREA AIR MONITORING 

A personal Data RAM will be used to monitor for airborne particulate during invasive work in 
contaminated areas during excavation, and soil load-out.  Perimeter monitors will be placed 
down-wind and up-wind of the excavation area during intrusive activities to monitor dust 
emissions and the need for dust control.  Air monitoring results will be used to determine the 
effectiveness and/or need for dust control methods and to trigger action levels as specified in 
Table 8-1.    
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Table 8.1 

Direct Reading Air Monitoring Requirements 
 

Monitoring 
Device 

Monitoring 
Location/ 
Personnel 

Monitoring 
Frequency Action Level ACTION 

Data RAM  
 

Breathing Zone of 
Equipment Operators 
and Recovery 
Technicians during 
excavation of  spoil 
 
Site Perimeter: Up-
wind location and 
down-wind location 
during excavation of 
ash. 

Continuously <0.8 mg/m3*  
 
 
> 0.8 mg/m3* 

 

Level D 
 
 
Implement dust control 
measures.  If levels cannot 
be maintained below 0.8, 
stop work and contact 
Health and Safety 
Manager 
 

 
*Sustained levels above background for 5 minutes in the breathing zone. 

 
8.2.1 Integrated Air Monitoring 
 

Integrated air sampling for personnel exposure characterization to lead and copper, will be 
performed during excavation activities. 

 
Monitoring 

Device 
Monitoring 
Location/ 
Personnel 

Monitoring Frequency Action Level Action 

Air Sampling 
Pump 
 

Breathing Zone 
Recovery Tech  

Most a risk workers for 
the first three days of soil 
neutralizing 
activities/handling fly ash 

<0.05 mg/m3 
 

0.05-0.5 mg/m3 
 

>0.5 mg/m3 

Level D 
 

Level C 
 

Stop Work/Evaluate 
 

Air samples will be analyzed for lead and copper.  The samples will be collected on a pre-
weighted 37 mm, 5 um, Polyvinyl Chloride (PVC) filter.  The personal sample pumps must be 
calibrated before and after the sampling event.   The sampled will be analyzed in accordance 
with NIOSH Standard 7300.  

8.3 INSTRUMENTATION 

The following is a description of the air monitoring equipment to be used at this site. 
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8.3.1 Aerosol Monitor (Model Pr1000) Data RAM) 

Principle of Operation 

Detection of light in the near infrared region back-scattered to a sensor (photovoltaic detector) by 
airborne particulate in a sensing volume 

Device calibrated at the factory against an air sampling filter/gravimetric analysis reference 
method 

Calibration Methods/Frequencies 

There is no calibration method or procedure for calibrating the mini-ram monitor. However, it is 
recommended that the Data RAM monitor be re-zeroed once daily. 

Preventative Maintenance 

Maintenance of the Data RAM consists of replacement battery replacement and cleaning of the 
optical detection assembly.  

8.4 AIR MONITORING LOG 

The HSC will ensure that all air-monitoring data is logged into a notebook.  Data will include 
instrument used, wind direction, work process, etc.  The Program CIH will periodically review 
this data. 

8.5 CALIBRATION REQUIRMENTS 

The personal air sampling pumps will be calibrated daily before and after use and the Data RAM 
will be zeroed before use.  A separate log will be kept by the HSC detailing date, time, span gas, 
or other standard, and name of person performing the calibration.   

8.6 AIR MONITORING RESULTS 

Air monitoring results will be available for personnel inspection, and will be discussed during 
morning safety meetings.  Personal air sampling results will be forwarded to the Corporate 
Health and Safety Manager for Medical Surveillance, to be incorporated into the employee(s)’ 
medical records. 
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9.0 EMERGENCY RESPONSE 
9.1 PRE-EMERGENCY PLANNING 

Prior to engaging in remediation activities at the site, Shaw will plan for possible emergency 
situations and have available adequate supplies and manpower to respond.  In addition, site 
personnel will receive training during the site orientation concerning proper emergency response 
procedures. 

The following situations would warrant implementation of the Emergency Response and 
Contingency Plan (ERCP): 

TABLE 9.1 ERCP SITUATIONS 
Situation Possible Problems 

Fire/Explosion  • The potential for human injury exists. 
• Toxic fumes or vapors are released. 
• The fire could spread on site or offsite and possibly ignite other 

flammable materials or cause heat-induced explosions. 
• The use of water and/or chemical fire suppressants could result 

in contaminated run-off. 
Spill or Release of Hazardous 
Materials 

• The spill could result in the release of flammable liquids or 
vapors, thus causing a fire or gas explosion hazard. 

• The spill could cause the release of toxic liquids or fumes in 
sufficient quantities or in a manner that is hazardous to or could 
endanger human health. 

Natural Disaster 
 

• A rainstorm exceeds the flash flood level. 
• The facility is in a projected tornado path or a tornado has 

damaged facility property. 
• Severe wind gusts are forecasted or have occurred and have 

caused damage to the facility. 
• Hurricanes. 

Medical Emergency 
 

• Overexposure to hazardous materials. 
• Trauma injuries (broken bones, severe lacerations/bleeding, 

burns). 
• Eye/skin contact with hazardous materials. 
• Loss of consciousness. 
• Heat stress (Heat stroke). 
• Heart attack. 
• Respiratory failure. 
• Allergic reaction. 

  

The following measures will be taken to assure the availability of adequate equipment and 
manpower resources: 

• Sufficient equipment and materials will be kept on site and dedicated for emergencies 
only.  The inventory will be replenished after each use. 

• On site emergency responders will be current in regards to training and medical 
surveillance programs.  Copies of all applicable certificates will be kept on file for on 
site personnel required to respond, based on their level of response. 

• It will be the responsibility of the SS to brief the site response team, either on site or 
Shaw employees or offsite responders, on anticipated hazards at the site.  The SS shall 
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assume the role of Emergency Coordinator and shall also be responsible for 
anticipating and requesting equipment that will be needed for response activities. 

• Emergency response activities will be coordinated with the Local Emergency Planning 
Committee (LEPC) in compliance with Superfund Amendments and Reauthorization 
Act (SARA) Title III requirements. 

Communications will be established prior to commencement of any activities at the remediation 
site.  Communication will be established so that all responders on site have availability to all 
pertinent information to allow them to conduct their activities in a safe and healthful manner. 
The primary communication device will be air horns. 

9.2 EMERGENCY RECOGNITION AND PREVENTION 

Because unrecognized hazards may result in emergency incidents, it will be the responsibility of 
the SS and the SHSS, through daily site inspections and employee feedback (Safety Observation 
Program, daily safety meetings, and AHAs) to recognize and identify all hazards that are found 
at the site.  These may include: 

TABLE 9.2 POTENTIAL HAZARDS 
Hazards Possible Problems 

Chemical Hazards • Materials at the site 
• Materials brought to the site 

Physical Hazards • Fire/explosion 
• Slip/trip/fall 
• Excessive noise 

Mechanical Hazards • Pinch points 
• Vehicle traffic 

Environmental Hazards • Electrical Storms 
• High winds 
• Heavy Rain/Snow 
• Temperature Extremes (Heat Stress) 
• Poisonous Plants/Animals 

  

Once a hazard has been recognized, the SS/SHSS will take immediate action to prevent the 
hazard from becoming an emergency.  This may be accomplished by the following: 

• Daily safety meeting, 
• Task specific training prior to commencement of activity, 
• PPE selection/use, and 
• Following all Shaw standard operating procedures. 
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TABLE 9.3 EMERGENCY TELEPHONE NUMBERS 
  

Local Agencies  
 Police 
 Ambulance 
 Fire 
 

 
911 

Hospital  
Portsmouth Regional Hospital 
333 Borthwick Avenue 
Portsmouth, NH 03801 
 
Health Resource Clinic 
Center for Occupational & Env. Health 
19 Rye Street 
Portsmouth, NH 03801 
 
Directions to the Health Resource Clinic and the hospital are located in 
Appendix D 

 
(603) 436-5110 
 
 
 
 
(603) 766-2643 
 
 

See Attachment 4 for directions to the hospital and clinic. 
National Poison Control Information Center (800) 222-1222 
Center for Disease Control 
National Response Center 

(404) 639-3311 
(800) 424-8802 

Navy Personnel: 
 COR - Zane Perry   
                
  
              FEAD – Matt Thyng 
 
              RPM – Linda Cole 
 

 
(757) 322-4777 (office) 
(757) 619-4611 (cellular) 
 
(207) 438-6618 
 
(757) 444-0806 
 

Shaw Personnel: 
 Project Manager – Fred Poulin 
 
 Site Superintendent – Fred Poulin 
 
               Site QC Manager - TBD 
 
               Site Health and Safety Specialist - TBD 
 
 Program Safety Manager - Kym Edelman, CSP 
 
 
 Program CIH – Dave Mummert 
 
 EHS Director - Mike Zustra 
 

 
(401) 474-0867 (cellular) 
 
(401) 474-0867 (cellular) 
 
 
 
 
 
(757) 435-5384 (cellular) 
(757) 640-6950 (office) 
 
(419) 425-6129 (office) 
 
(614) 834-4819 (office) 

Shaw E & I (24 hour) (866) 299-3445 
  

 

9.3 PERSONNEL ROLES, LINES OF AUTHORITY AND COMMUNICATIONS 

This section of the ERCP describes the various roles, responsibilities, and communication 
procedures that will be followed by personnel involved in emergency responses. 
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The primary Emergency Coordinator for this site is the SS.  In the event an emergency occurs 
and the Emergency Coordinator is not on site, the SS/SHSS or the highest-ranking employee on 
site will serve as the Emergency Coordinator until he arrives.  The Emergency Coordinator will 
determine the nature of the emergency and take appropriate action as defined by this ERCP. 

The Emergency Coordinator will implement the ERCP immediately as required.  The decision to 
implement the plan will depend upon whether the actual incident threatens human health or the 
environment.  Immediately after being notified of an emergency incident, the Emergency 
Coordinator or his designee will evaluate the situation to determine the appropriate action. 

9.3.1 Responsibilities and Duties 

This section describes the responsibilities and duties assigned to the Emergency Coordinator. It 
is recognized that the structure of the “Incident Command System” will change as additional 
response organizations are added.  Shaw will follow procedures as directed by the Fire 
Department, LEPC, and State and Federal agencies as required.  Shaw will defer to the local Fire 
Department Chief to assume the role of Incident Commander upon arriving on site.  Additional 
on site personnel may be added to the Site Emergency Response Team as required to respond 
effectively. 

9.3.2 On Site Emergency Coordinator Duties 

The on site Emergency Coordinator is responsible for implementing and directing the emergency 
procedures.  All emergency personnel and their communications will be coordinated through the 
Emergency Coordinator.  Specific duties are as follows:  

• Identify the source and character of the incident, type and quantity of any release.  
Assess possible hazards to human health or the environment that may result directly 
from the problem or its control. 

• Discontinue operations in the vicinity of the incident if necessary to ensure that fires, 
explosions, or spills do not recur or spread to other parts of the site.  

• Notify the Navy.  The NAVY will contact the local Emergency Response Teams if 
their help is necessary to control the incident.  Table 9.3 provides telephone numbers 
for emergency assistance. 

• Direct on site personnel to control the incident until, if necessary, outside help arrives.   
• Ensure that the building or area where the incident occurred and the surrounding areas 

are evacuated, and shut off possible ignition sources, if appropriate.  The Emergency 
Response Team is responsible for directing site personnel such that they avoid the area 
of the incident and leave emergency control procedures unobstructed. 

• If fire or explosion is involved, notify facility Fire Department. 
• Notify Shaw PM. 
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• Have protected personnel, in appropriate PPE, on standby for rescue. 

If the incident may threaten human health or the environment outside of the site, the Emergency 
Coordinator should immediately determine whether evacuation of area outside of the site maybe 
necessary and, if so, notify the NAVY.  The NAVY will contact the local Police Department and 
the Office of Emergency Management. 

If hazardous waste has been released or produced through control of the incident, ensure that: 

• Waste is collected and contained. 
• Containers of waste are removed or isolated from the immediate site of the emergency. 
• Treatment or storage of the recovered waste, contaminated soil or surface water, or any 

other material that results from the incident or its control is provided. 
• Ensure that no waste that is incompatible with released material is treated or stored in 

the facility until cleanup procedures are completed. 
• Ensure that all emergency equipment used is decontaminated, recharged, and fit for its 

intended use before operations are resumed. 

9.3.3 Safe Distances and Places of Refuge 

The Emergency Coordinator for all activities will be the SS/SHSS.  No single recommendation 
can be made for evacuation or safe distances because of the wide variety of emergencies that 
could occur.  Safe distances can only be determined at the time of an emergency based on a 
combination of site and incident specific criteria.  However, the following measures are 
established to serve as general guidelines. 

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the 
affected area will report initially to the CRZ.  Small spills or leaks (generally less than 55 
gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and 
to prevent exposure.  After initial assessment of the extent of the release and potential hazards, 
the Emergency Coordinator or his designee will determine the specific boundaries for 
evacuation.  Appropriate steps such as caution tape, rope, traffic cones, barricades, or personal 
monitors will be used to secure the boundaries. 

If an incident may threaten the health or safety of the surrounding community, the public will be 
informed and, if necessary, evacuated from the area.  The Emergency Coordinator, or his 
designee, will inform the proper agencies in the event that this is necessary.  Telephone numbers 
are listed in Table 9.3. 

Places of refuge will be established prior to the commencement of activities.  These areas must 
be identified for the following incidents: 

• Chemical release, 
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• Fire/explosion, 
• Medical emergency, and 
• Hazardous weather. 

In general, evacuation will be made to the main entrance to the Shaw site, unless the Emergency 
Coordinator determines otherwise.  It is the responsibility of the Emergency Coordinator to 
determine when it is necessary to evacuate personnel to offsite locations. 

In the event of an emergency evacuation, all the employees will gather at the entrance to the site 
until a head count establishes that all are present and accounted for.  No one is to leave the site 
without notifying the Emergency Coordinator. 

9.3.4 Evacuation Routes and Procedures 

All emergencies require prompt and deliberate action.  In the event of an emergency, it will be 
necessary to follow an established set of procedures.  Such established procedures will be 
followed as closely as possible.  However, in specific emergency situations, the Emergency 
Coordinator may deviate from the procedures to provide a more effective plan for bringing the 
situation under control.  The Emergency Coordinator is responsible for determining which 
situations require site evacuation. 

9.3.5 Evacuation Signals and Routes 

Two-way radio communication and an air horn will be used to notify employees of the necessity 
to evacuate an area or building involved in a release/spill of a hazardous material.  The SS will 
have a two-way radio.  Only the Emergency Coordinator will initiate total site evacuation, 
however, in his absence, decisions to preserve the health and safety of employees will take 
precedence.  

9.3.6 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

• The emergency signal will be activated. 
• No further entry of visitors, contractors, or trucks will be permitted.  Vehicle traffic 

within the site will cease in order to allow safe exit of personnel and movement of 
emergency equipment. 

• Shut off all machinery if safe to do so. 
• ALL on site personnel, visitors, and contractors in the SZ will assemble at the entrance 

to the site for a head count and await further instruction from the Emergency 
Coordinator. 
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• ALL persons in the EZ and CRZ will be accounted for by their immediate crew leaders 
(e.g., foreman).  Leaders will determine the safest exits for employees and will also 
choose an alternate exit if the first choice is inaccessible. 

• During exit, the crew leader should try to keep the group together.  Immediately upon 
exit, the crew leader will account for all employees in his crew. 

• Upon completion of the head count, the crew leader will provide the information to the 
Emergency Coordinator. 

• Contract personnel and visitors will also be accounted for. 
• The names of emergency response team members involved will be reported to the 

emergency spill control coordinator. 
• The Emergency Coordinator, or designee, will make a final tally of persons.  No 

attempt to find persons not accounted for will involve endangering lives of Shaw or 
other employees by re entry into emergency areas. 

In all questions of accountability, immediate crew leaders will be held responsible for those 
persons reporting to them.  Visitors will be the responsibility of those employees they are seeing.  
Contractors and truck drivers are the responsibility of the SS.  

• Personnel will be assigned by the Emergency Coordinator to be available to direct and 
brief emergency responders. 

• Re-entry into the site will be made only after the Emergency Coordinator gives 
clearance.  At his direction, a signal or other notification will be given for re entry into 
the facility. 

• Drills will be held upon mobilization to the site and annually, thereafter, to practice all 
of these procedures with the same seriousness as an actual emergency. 

9.4 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT 

In the event of an emergency involving a hazardous material spill or release, the following 
general procedures will be used for rapid and safe response and control of the situation.  
Emergency contacts found in Table 9.3 provide a quick reference guide to follow in the event of 
a major spill. 

9.4.1 Notification Procedures 

If an employee discovers a chemical spill or process upset resulting in a vapor or material 
release, he or she will immediately notify the on site Emergency Coordinator.  

On site Emergency Coordinator will obtain information pertaining to the following: 

• The material spilled or released. 
• Location of the release or spillage of hazardous material. 
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• An estimate of quantity released and the rate at which it is being released. 
• The direction in which the spill, vapor or smoke release is heading. 
• Any injuries involved. 
• Fire and/or explosion or possibility of these events. 
• The area and materials involved and the intensity of the fire or explosion. 

This information will help the on site Emergency Coordinator to assess the magnitude and 
potential seriousness of the spill or release.   

9.4.2 Procedure for Containing/Collecting Spills 

The initial response to any spill or discharge will be to protect human health and safety, and then 
the environment.  Identification, containment, treatment and disposal assessment will be the 
secondary response, and may include: 

• Construction of a temporary containment berm utilizing on site clay absorbent earth. 
• Digging a sump, installing a polyethylene liner. 
• Diverting the spill material into the sump placing drums under the leak to collect the 

spilling material before it flows over the ground. 
• Transferring the material from its original container to another container. 

The Emergency Coordinator will notify the NAVY of the spill and steps taken to institute clean 
up.  Emergency response personnel will clean up all spills following the spill clean-up plan 
developed by the Emergency Coordinator.  Supplies necessary to clean up a spill will be 
immediately available on site.  Such items may include, but are not limited to: 

• Shovel and rake, 
• Sorbent materials, 
• Personal safety equipment, 
• Steel drums, and 
• Miscellaneous hand tools. 

As specified in regulations developed under the CERCLA of 1980 (Superfund), Shaw practice is 
to report a spill of one pound or more of any hazardous material for which a reportable quantity 
has not been established and is listed under the Solid Waste Disposal Act, Clean Air Act, Clean 
Water Act, or Toxic Substances Control Act (TSCA).  Shaw also follows the same practice for 
any substances not listed in the Acts noted above but which can be classified as a hazardous 
waste under Resource Conservation and Recovery Act (RCRA). 

Clean up personnel will take the following measures: 

• Make sure all unnecessary persons are removed from the hazardous area. 
• Put on protective clothing and equipment. 
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• If a flammable material is involved, remove all ignition sources, and use spark and 
explosion proof equipment for recovery. 

• Determine the major components in the waste at the time of the spill.  Remove all 
surrounding materials that could be especially reactive with materials in the waste. 

• If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc.  
If this is done, pump this material out into a temporary holding tank or drums as soon 
as possible. 

• Place all small quantities of recovered liquid wastes (55 gallons or less) and 
contaminated soil into drums for incineration or removal to an approved disposal site. 

• Spray the spill area with foam, if available, if volatile emissions may occur. 
• Apply appropriate spill control media (e.g., clay, sand, lime, etc.) to absorb discharged 

liquids. 
• For large spills, establish diking around leading edge of spill using booms, sand, clay 

or other appropriate material.  If possible, use diaphragm pump to transfer discharged 
liquid to drums or holding tank. 

9.4.3 Emergency Response Equipment 

The following equipment will be staged in the SZ and throughout the site, as needed, to provide 
for safety and first aid during emergency responses: 

• ABC type fire extinguisher, 
• Industrial Size First Aid Kit, 
• Eyewash meeting the requirements of American National Standards Institute (ANSI) 

Z-358.1 will be provided where applicable, and 
• Emergency signal horn. 

9.4.4 Emergency Spill Response Clean-Up Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and PPE will be inventoried and 
inspected, visually, on a weekly basis. 

The materials listed below may be kept on site for spill control, depending on the types of 
hazardous materials present on site.  The majority of this material will be located in the SZ.  
Small amounts will be placed on pallets and located in active work areas. 

• Appropriate solvents (e.g., CITRIKLEEN, for decontamination of structures or 
equipment). 

• Sand or clay to solidify/absorb liquid spills. 
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9.4.5 Medical Emergency Contingency Measures 

The procedures listed below will be used to respond to medical emergencies.  The SS/SHSS will 
contact the local hospital and inform them of the site hazards and potential emergency situations. 
A minimum of two first-aid/CPR trained personnel will be maintained on site.  In accordance 
with 29 CFR 1910.1030, first-aid/CPR trained personnel will receive Blood Borne Pathogens 
training. 

9.4.6 Response 

The nearest workers will immediately assist a person who shows signs of medical distress or 
who is involved in an accident.  The work crew supervisor will be summoned.   

The work crew supervisor will immediately make radio contact with the on site Emergency 
Coordinator to alert him of a medical emergency situation.  The supervisor will advise of the 
following information: 

• Location of the victim at the work site. 
• Nature of the emergency. 
• Whether the victim is conscious. 
• Specific conditions contributing to the emergency, if known. 

The Emergency Coordinator will notify the SHSS.  The following actions will then be taken 
depending on the severity of the incident: 

Life-Threatening Incident.  If an apparent life-threatening condition exists, the crew 
Superintendent will inform the Emergency Coordinator by radio, and the local Emergency 
Medical Services (EMS) will be immediately called.  The EMS will be notified that 
decontamination procedures will be bypassed, and the EMS responders shall take precaution 
against site contaminants that may be present on the employee.  Information of the site 
contaminants will be provided to the EMS by the SHSS.  The SHSS will notify the Hospital 
Emergency Room of the condition and any site contaminants.  An on site person will be 
appointed to meet the EMS and quickly take him/her to the victim.  Any injury within the EZ 
will be evacuated by Shaw personnel to a clean area for treatment by EMS personnel.  No one 
will be able to enter the EZ without showing proof of training, medical surveillance, and site 
orientation.   

Following any response, an accident/injury/illness report will be completely and properly filled 
out and submitted to the Program HSM/Project CIH in accordance with Shaw reporting 
procedures. 

A list of emergency telephone numbers is provided in Table 9.3. 
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Non Life-Threatening Incident.  All injuries, no matter how small, will be reported to the 
SS/SHSS.  If it is determined that no threat to life is present, the SS/SHSS will direct the injured 
person through decontamination procedures appropriate to the nature of the illness or accident.  
Appropriate first-aid or medical attention will then be administered. 

*NOTE:  The area surrounding an accident site must not be disturbed until the scene has been 
cleared by the SS. 

9.4.7 Notification 

The following personnel/agencies will be notified in the event of a medical emergency: 

• Local Fire Department or EMS, 
• On site Emergency Coordinator,  
• Workers in the affected areas, 
• Shaw PM, and  
• NAVY. 

9.4.8 Fire Contingency Measures 

Shaw personnel and subcontractors are not trained professional firefighters.  Therefore, if there is 
any doubt that a fire cannot be contained and extinguished quickly, personnel will notify the 
Emergency Coordinator by radio and vacate the structure or area.  The Emergency Coordinator 
will immediately notify the local Fire Department. 

The following procedures will be used to prevent the possibility of fires and resulting injuries: 

• Sources of ignition will be kept away from where flammable materials are handled or 
stored. 

• “No smoking” signs will be conspicuously posted in areas where flammable materials 
are present and throughout the EZ and CRZ. 

• Fire extinguishers will be located in all Shaw site dedicated vehicles and placed in all 
areas where a fire hazard may exist. 

• Before workers begin operations in an area, the foreman will give instruction on egress 
procedures and assembly points.  Egress routes will be posted in work areas and exit 
points clearly marked. 

The following procedures will be used in the event of a fire: 

• Anyone who sees a fire will notify his/her supervisor who will then contact the 
Emergency Coordinator via radio.  The Emergency Coordinator will activate the 
emergency air horns and contact the local Fire Department. 
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• When the emergency siren sounds, workers will disconnect electrical equipment in use 
(if possible) and proceed to the nearest fire exit.   

• Work crews will be comprised of pairs of workers (a.k.a. buddy system) who join each 
other immediately after hearing the fire alarm and remaining together throughout the 
emergency.  Workers will assemble at a predetermined rally point for a head count.  
When a worker has extinguished a small fire, the Emergency Coordinator will be 
notified. 

9.5 HAZARDOUS WEATHER CONTINGENCY MEASURES 

Operations will not be started or continued when the following hazardous weather conditions are 
present: 

• Lightning, 
• Heavy Rains, or 
• High Winds. 

9.5.1 Response 

• All equipment will be shut down and secured to prevent damage. 
• Personnel will be moved to safe refuge.  The Emergency Coordinator will determine 

when it is necessary to evacuate personnel to offsite locations and will coordinate 
efforts with fire, police, and other agencies. 

9.5.2 Notification 

The Emergency Coordinator will be responsible for assessing hazardous weather conditions and 
notifying personnel of specific contingency measures.  Notifications will include: 

• Shaw employees and subcontractors,  
• Shaw PM, and  
• NAVY. 
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10.0 TRAINING REQUIREMENTS 
As a requirement for work at this site, in any hazardous waste work area, all field personnel will 
be required to take a 40-hour training class.  This training must cover the requirements in 29 
CFR 1910.120: PPE, toxicological effects of various chemicals, hazard communication, blood 
borne pathogens, handling of unknown tanks and drums, confined-space entry procedures, 
electrical safety, etc.  Subsequent to 40-hour training, each employee will receive an initial three-
day on site training by a trained, experienced SS.   All personnel must receive annual 8-hour 
refresher training.  Supervisory personnel shall have received an additional 8-hour training in 
handling hazardous waste operations. 

All personnel entering the work areas will be trained in the provisions of this SHSP and will be 
required to sign the Site Safety Plan Acknowledgment in Attachment 7. 

Site-specific training for activities at the site will include potential site contaminants, hazard 
communication, as per 29 CFR 1926.59/1910.1200, site physical and environmental hazards, 
emergency response and evacuation procedures, and confined space entry.  Emergency telephone 
numbers will be held at the site location by the SS/SHSS before any site work activities begin. 

Outlines of the orientation for Shaw personnel and subcontract personnel and visitors are 
presented below: 

TABLE 10.1 VISITOR ORIENTATION CHECKLIST 
Shaw / Subcontractors Visitor Orientation 

• SHSP sign off 
• Sign in/out procedures 
• Site background 
• Chain of command 
• Rules and regulations 
• Hours of work 
• Absences 
• Equipment 
• Emergency Information 
• Emergency signal 
• Gathering point 
• Responsibilities/roles 
• Emergency phone numbers 
• Work Zones 
• Contaminants, MSDSs [Hazard Communication Program] 
• AHAs (Activity Hazard Analyses) 
• Forms, site-specific Incident Reporting 
• Lead Awareness 
 

• SHSP signoff 
• Review of Site map 
• Work Zones in progress 
• Hazard Communication 
• Emergency plan/signals 
• Training/medical requirements 
• Zones/areas open to visitors 
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11.0 MEDICAL SURVEILLANCE PROGRAM 
All Shaw personnel participate in a medical and health monitoring program.  This program is 
initiated when the employee starts work with a complete physical and medical history and is 
continued on a regular basis.  A listing of Shaw's worker medical profile is shown below.  This 
program was developed in conjunction with a consultant toxicologist and Shaw's occupational 
health physician.  Other medical consultants are retained when additional expertise is required. 

All field personnel performing activities in a designated EZ or CRZ shall within the past 12 
months, or as dictated by Shaw’s medical surveillance program, have completed a 
comprehensive medical examination.  The periodic medical includes the following elements: 

• Medical and occupational history questionnaire, 
• Physical examination, 
• Complete blood count, with differential, 
• Liver enzyme profile, 
• Chest x-ray, once every three years, for non-asbestos workers, 
• Pulmonary function test, 
• Audiogram, 
• Electrocardiogram for persons older than 35 years of age, or if indicated during the 

physical examination, 
• Visual acuity, and 
• Follow-up examinations, at the discretion of the examining physician or the corporate 

medical director. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 
1910.120/1926.65(f). 

The following information is provided in the event that medical attention is necessary. 

The Shaw Medical Director is:  

 Dr. Jerry H. Berke, MD, MPH 
 Health Resources 
 600 West Cumming Park, Suite 3400 
 Woburn, Mass 01801-6350 
 781-935-8581 (direct dial) 
 800-350-4511 (toll free) 

A Health Resource Clinic for all non-life threatening injuries is identified in Table 9.3. 

The Shaw Medical Director and the HSM will be immediately notified of any suspected 
exposures to hazardous materials/wastes. 
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AMOCO

INDUSTRIAL HYGIENE AND TOXICOLOGY DATA SHEET

INDUSTRIAL HYGIENE AND TOXICOLOGY DIVISION

ENVIRONMENTAL CONSERVATION AND TOXICOLOGY DEPARTMENT

FORM U-1967-A (8-78)

NO. 2 FUEL OILS
NO. 2 DIESEL FUELS
PREMIER & PREMIER ES DIESEL FUELS
MARINE DIESEL FUEL
DIESEL FUELS GB, R, U, AND W
RR DIESEL FUEL NOS. 35, 40 AND 45
45 AND 50 CETANE DIESEL FUELS
IE 262-35 GRAVITY DIESEL FUEL
IHB-32 DIESEL FUEL GRADE 2

  SECTION I 

TRADE NAME AND SYNONYMS: SEE TRADE NAMES LISTED ABOVE

MANUFACTURER'S NAME: AMOCO OIL COMPANY

ADDRESS:
200 EAST RANDOLPH DRIVE
CHICAGO, ILLINOIS 60601

EMERGENCY PHONE NUMBER: (312) 856-5371

PRODUCT IDENTIFICATION: PETROLEUM HYDROCARBON MIXTURE

http://www.dolphinmsds.com/online/loadMSDS.asp?sheetRecNum=2269550 (1 of 5)5/11/2005 1:59:57 PM
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CAS NUMBER:

FORMULA:

EPA NUMBER:

WARNING STATEMENT:
HARMFUL IF SWALLOWED AND/OR ASPIRATED INTO THE LUNGS.
CAN CAUSE SKIN IRRITATION UPON PROLONGED OR REPEATED CONTACT.

DOT CLASSIFICATION: COMBUSTIBLE LIQUID

  SECTION II - IMPORTANT COMPONENTS 

PETROLEUM DISTILLATE

PERMISSIBLE EXPOSURE CONCENTRATION: NOT DETERMINED

  SECTION III - HEALTH EFFECTS OF EXPOSURE 

EYE
NONE EXPECTED

SIMILAR PRODUCTS HAVE PRODUCED MAXIMUM EYE IRRITATION SCORES RANGING FROM
0.33 TO 1.0/110.0; 24 HOURS (RABBITS).

SKIN:
CAN CAUSE SKIN IRRITATION UPON PROLONGED OR REPEATED CONTACT SIMILAR PRODUCTS
HAVE PRODUCED PRIMARY SKIN IRRITATION SCORES RANGING FROM 0.67 TO 3.83/8.0
(RABBITS).
DERMAL LD50 FOR SIMILAR PRODUCTS WAS GREATER THAN 2G/KG; PRACTICALLY
NON-TOXIC FOR ACUTE EXPOSURES BY THIS ROUTE. SEE SECTION X FOR ADDITIONAL
HAZARD WARNING.

INHALATION: NONE EXPECTED UNDER USUAL CONDITIONS OF USE

INGESTION:
LOW VISCOSITY PRODUCT - CAN BE HARMFUL OR FATAL IF SWALLOWED AND/OR ASPIRATED
INTO THE LUNGS.

FOR A SIMILAR PRODUCT ORAL LD50 WAS GREATER THAN 5G/KG; PRACTICALLY NON-TOXIC
FOR ACUTE EXPOSURES BY THIS ROUTE.

  SECTION IV - EMERGENCY AND FIRST AID PROCEDURES 
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EYE CONTACT: FLUSH WITH PLENTY OF WATER

SKIN CONTACT:
WASH EXPOSED SKIN THOROUGHLY WITH SOAP AND WATER. REMOVE CONTAMINATED
CLOTHING, INCLUDING SHOES, AND THOROUGHLY CLEAN AND DRY BEFORE REUSE.

INHALATION: NOT APPLICABLE

INGESTION: DO NOT INDUCE VOMITING. GET IMMEDIATE MEDICAL ATTENTION.

  SECTION V - PERSONAL PROTECTION INFORMATION 

EYE:
NOT REQUIRED HOWEVER USE OF SAFETY GLASSES IS CONSIDERED GOOD INDUSTRIAL
PRACTICE

SKIN:
WEAR PROTECTIVE CLOTHING AND GLOVES IF PROLONGED OR REPEATED CONTACT IS
LIKELY

RESPIRATORY: NOT REQUIRED

VENTILATION (TYPE REQUIRED): GENERAL AREA

  SECTION VI - FIRE PROTECTION INFORMATION 

(RANGE OF VALUES GIVEN TO COVER ALL PRODUCTS.)

FLASH POINT (METHOD): 120-180 DEG. (TCC)

AUTOIGNITION TEMPERATURE: N/A

FLAMMABLE LIMITS (BY VOLUME IN AIR):
UPPER: APPROX. 7.5%
LOWER: APPROX. 0.6%

EXTINGUISHING MEDIA: WATER FOG, DRY CHEMICAL (B-C), CARBON DIOXIDE, FOAM

UNUSUAL FIRE AND EXPLOSION HAZARDS: NONE

  SECTION VII - PHYSICAL PROPERTIES AND REACTIVITY DATA 

(RANGE OF VALUES GIVEN TO COVER ALL PRODUCTS.)
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BOILING POINT (DEG. F): RANGE APPROX. 340-675

VAPOR PRESSURE (MM HG 20 DEG. C): N/A

MELTING POINT (DEG. F): N/A

VAPOR DENSITY (AIR=1): N/A

SPECIFIC GRAVITY (WATER=1): 0.81-0.88

SOLUBILITY IN WATER: NEGLIGIBLE

VISCOSITY: 1.8-4.3 CS @ 100 DEG. F

APPEARANCE AND ODOR: CLEAR, BRIGHT LIQUID

pH: NOT APPLICABLE

HAZARDOUS POLYMERIZATION:
OCCURS         ( )
DOES NOT OCCUR (X)

PRODUCTS FORMED WHEN SUBJECTED TO HIGH TEMPERATURE OR COMBUSTION:
COMBUSTION - CARBON, CARBON MONOXIDE, CARBON DIOXIDE, VARIOUS HYDROCARBONS
AND HYDROCARBON DERIVATIVES

MATERIALS TO AVOID: STRONG OXIDIZERS

  SECTION VIII - STORAGE AND ENVIRONMENTAL PROTECTION 

STORAGE REQUIREMENTS: STORE IN A COMBUSTIBLE LIQUIDS STORAGE AREA

PROCEDURES IN CASE OF BREAKAGE OR LEAKAGE:
WATER SPRAY CAN BE USED TO DISPERSE VAPORS. CONTAIN ON AN ABSORBENT MATERIAL.

WASTE DISPOSAL:
CONTROLLED INCINERATION; CONSULT LOCAL ORDINANCES FOR COMPLIANCE.

BIODEGRADABILITY:
( ) YES
( ) NO
(X) UNKNOWN

BIOACCUMULATION:
( ) YES
( ) NO
(X) UNKNOWN
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  SECTION IX - MARKETING AND USE REGULATED BY 

(SPECIFIC REGULATIONS)

( ) FDA
( ) USDA
( ) OTHER (SPECIFY)

  SECTION X - COMMENTS 

LABEL COPY:
WARNING!
PETROLEUM DISTILLATE. HARMFUL IF SWALLOWED AND/OR ASPIRATED INTO LUNGS. CAN
CAUSE SKIN IRRITATION UPON PROLONGED OR REPEATED CONTACT.
COMBUSTIBLE!
PRACTICE GOOD PERSONAL HYGIENE. AVOID PROLONGED OR UNNECESSARY SKIN CONTACT.
WEAR PROTECTIVE CLOTHING AND GLOVES IF PROLONGED OR REPEATED CONTACT IS
LIKELY. KEEP AWAY FROM HEAT AND OPEN FLAME. USE WITH ADEQUATE VENTILATION. IN
CASE OF CONTACT, WASH EXPOSED SKIN THOROUGHLY WITH SOAP AND WATER. REMOVE
CONTAMINATED CLOTHING, INCLUDING SHOES, AND THOROUGHLY CLEAN AND DRY BEFORE
REUSE. IF SWALLOWED, DO NOT INDUCE VOMITING. GET IMMEDIATE MEDICAL ATTENTION.

PRECAUTIONARY LABEL:
CHRONIC SKIN-PAINTING STUDIES HAVE SHOWN THAT THESE PRODUCTS ARE CAPABLE OF
PRODUCING SKIN CANCER IN LABORATORY ANIMALS. A LOW INCIDENCE OF SKIN TUMORS
DEVELOPED IN THE TEST ANIMALS FOLLOWING REPEATED APPLICATIONS OF THESE
MATERIALS OVER THEIR LIFETIME. IN THOSE STUDIES THE SKIN OF THE ANIMALS WAS
NEVER WASHED. THE TUMORS DEVELOPED LATE IN THE COURSE OF THE STUDIES.
OCCASIONAL SKIN CONTACT WITH THESE PRODUCTS IS NOT EXPECTED TO HAVE SERIOUS
EFFECTS, BUT GOOD PERSONAL HYGIENE SHOULD BE PRACTICED AND PROLONGED AND
UNNECESSARY SKIN CONTACT AVOIDED. THESE PRODUCTS CAN ALSO PRODUCE MODERATE
SKIN IRRITATION UPON PROLONGED OR REPEATED SKIN CONTACT. PERSONAL HYGIENE
MEASURES TAKEN TO PREVENT SKIN IRRITATION ARE EXPECTED TO BE ADEQUATE TO
PREVENT RISK OF SKIN CANCER. FOR SPECIFIC DETAILS, PHONE (312-856-3907).

N/A - DATA NOT AVAILABLE

INFORMATION SUPPLIED BY: STEPHEN A. ELBERT

SIGNATURE:

TITLE: DIRECTOR, PRODUCT SAFETY (USA)

DATE: AUGUST 2, 1983
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CITGO PETROLEUM CORPORATION
P. O. BOX 3758
TULSA, OKLAHOMA 74102

CITGO

MATERIAL SAFETY DATA SHEET

TRADE NAME: CITGO GASOLINES
            ALL GRADES UNLEADED

CAS NO.:    MIXTURE

SYNONYMS:   MOTOR GASOLINE; PETROL; GAS;
            GASOLINE, REGULAR UNLEADED;
            GASOLINE, MID-GRADE UNLEADED;
            GASOLINE, PREMIUM UNLEADED;
            REFORMULATED GASOLINE (RFG);
            GASOLINE, REGULAR REFORMULATED;

            GASOLINE, MIDGRADE REFORMULATED;

            GASOLINE, PREMIUM REFORMULATED.

DATE: OCTOBER 6, 1995

GENERIC CODE:   UNLEAD

CITGO INDEX NO.:   1600

TECHNICAL CONTACT:
     (918) 495-5940

MEDICAL EMERGENCY:
     (918) 495-4700
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CHEMTREC EMERGENCY:
     (800) 424-9300

MATERIAL HAZARD EVALUATION

HEALTH PRECAUTIONS: DANGER: CONTAINS BENZENE; CANCER HAZARD. DO NOT SIPHON
BY MOUTH. HARMFUL OR FATAL IF SWALLOWED. IF SWALLOWED, DO NOT INDUCE
VOMITING - CALL PHYSICIAN IMMEDIATELY. CHRONIC INHALATION OF VAPORS MAY
RESULT IN BLOOD ABNORMALITIES AND CENTRAL NERVOUS SYSTEM DEPRESSION. LIVER
AND KIDNEY EFFECTS HAVE BEEN REPORTED IN STUDIES WITH EXPERIMENTAL ANIMALS.
SOME COMPONENTS OF THIS MATERIAL MAY BE ABSORBED THROUGH THE SKIN.

SAFETY PRECAUTIONS:   DANGER: VOLATILE AND FLAMMABLE LIQUID. KEEP AWAY FROM
IGNITION SOURCES. GASOLINE VAPORS ARE HEAVIER THAN AIR AND MAY TRAVEL SOME
DISTANCE TO AN IGNITION SOURCE AND FLASH BACK.

HMIS RATING 1:     
HEALTH:        2*       
FLAMMABILITY:  3        
REACTIVITY:    0

  1.0 GENERIC COMPOSITION / COMPONENTS 

PRODUCT   CAS NO.    %    HAZARD DATA

GASOLINE  MIXTURE   100   INHALATION LCLO (RAT):   1,501 PPM/78W-C
                          INHALATION LCLO (MOUSE): 2,056 PPM/6 H/78W-I
                          ORAL LD50 (RAT):  18.8 MG/KG
                          MUTAGENESIS (MOUSE): NEGATIVE
                          DERMAL SENSITIZATION (GUINEA PIG): NONSENSITIZING
                          EYE IRRITATION:  MILD IRRITANT
                          PRIMARY DERMAL IRRITATION (RABBIT): MILD IRRITANT
                          TERATOGENESIS (RAT):  NEGATIVE

COMPONENTS   CAS NO.     %     HAZARD DATA

BENZENE(2)   71-43-2   0-4.9   ORAL LD50 (MOUSE): 4700 MG/KG
                               ORAL LD50 (RAT): 3306 MG/KG
                               INHALATION LC50 (ACUTE-RAT): 10000 PPM/7 H
                               INHALATION LC50 (ACUTE-MOUSE): 9980 PPM
                               EYE IRRITATION:  SEVERE IRRITANT
                               SKIN IRRITATION:  MODERATE IRRITANT
                               MAY BE ABSORBED THROUGH SKIN.
                               LEUKEMOGEN, ANIMAL AND SUSPECTED HUMAN
                               CARCINOGEN.

CUMENE       98-82-8    0-4    INHALATION LC50 (RAT):  8000 PPM/4 H
                               INHALATION LC50 (MOUSE):  2040 PPM/7 H

http://www.dolphinmsds.com/online/loadMSDS.asp?sheetRecNum=506157 (2 of 15)5/11/2005 2:00:54 PM



3M / GASOLINES ALL GRADES UNLEADED / 10/06/1995

                               ORAL LD50 (RAT):   1400 MG/KG
                               ORAL LD50 (MOUSE):  12,750 MG/KG
                               DERMAL LD50 (RABBIT):  12,3000 MG/KG

CYCLOHEXANE 110-82-7    0-3    INHALATION LCLo (MOUSE):  70 GM/M3/2 H
                               ORAL LD50 (RAT): 29,820 MG/KG
                               ORAL LD50 (MOUSE): 813 MG/KG
                               EYE IRRITATION: MODERATE IRRITANT
                               DERMAL IRRITATION: MODERATE IRRITANT

DI-ISOPROPYL ETHER
             108-20-3    0-16  TOXICOLOGICAL DATA FOR THIS MATERIAL ARE NOT
                               AVAILABLE.
                               EFFECTS ARE ANTICIPATED TO BE SIMILAR TO
                               OTHER LOWER ALIPHATIC ETHERS.

ETHANOL      64-17-5     0-10  INHALATION LC50 (MOUSE):  39 G/M3/4H
                               ORAL LD50 (MOUSE):    3,450 MG/KG
                               ORAL LD50 (RABBIT):   6,300 MG/KG
                               ORAL LD50 (RAT):   7,060 MG/KG
                               ORAL LD (HUMAN - ADULT):   5 - 8 GMS/KG
                               ORAL LD (HUMAN - CHILD):   3 GMS/KG
                               DERMAL LDLO (RABBIT): 20 G/KG
                               CHRONIC ETHANOL (ALCOHOL) ABUSE MAY CAUSE
                               BIRTH DEFECTS.

ETHYLBENZENE 100-41-4    0-4   INHALATION TCLO (HUMAN): 100 PPM/8H
                               ORAL LD50 (RAT):  3,500 MG/KG
                               DERMAL LD50 (RABBIT):   17,800 MG/KG

ETHYL TERT-BUTYL ETHER
             637-92-3    0-16  TOXICOLOGICAL DATA FOR THIS MATERIAL ARE NOT
                               AVAILABLE.
                               EFFECTS ARE ANTICIPATED TO BE SIMILAR TO
                               OTHER LOWER ALIPHATIC ETHERS.
HEXANE, NORMAL (N-HEXANE)
             110-54-3    0-8   INHALATION TCLO (HUMAN):   190 PPM/8 WK.
                               INHALATION LCLO (MOUSE):  120 G/M3
                               DERMAL IRRITATION:   MODERATE IRRITANT
                               ORAL LD50 (RAT):   28,710 MG/KG
                               PERIPHERAL NERVOUS SYSTEM EFFECTS

METHYL TERT-BUTYL ETHER
              1634-04-4  0-16  ORAL LD50 (RAT):   4 ML/KG
                               INHALATION LC50 (RAT):   23,576 PPM/4H
                               DERMAL LD50 (RABBIT):   > 7,407 MG/KG
                               INHALATION ACUTE TOXICITY (RAT):  3,000 PPM

TERT-AMYL ETHYL ETHER
              919-94-8   0-16  TOXICOLOGICAL DATA FOR THIS MATERIAL ARE NOT
                               AVAILABLE.
                               EFFECTS ARE ANTICIPATED TO BE SIMILAR TO
                               OTHER ALIPHATIC ETHERS.
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TERT-AMYL METHYL ETHER
              994-05-8   0-16  DERMAL SENSITIZATION (GUINEA PIG): NEGATIVE
                               ADDITIONAL TOXICOLOGICAL DATA FOR THIS
                               MATERIAL ARE NOT AVAILABLE. EFFECTS ARE
                               ANTICIPATED TO BE SIMILAR TO OTHER ALIPHATIC
                               ETHERS.

TOLUENE       108-88-3   0-20  INHALATION LC50 (MOUSE): 5,320 PPM/8 H
                               ORAL LD50 (RAT):   5,000 MG/KG
                               DERMAL LD50 (RABBIT):  12,124 MG/KG
                               DERMAL IRRITATION:   MODERATE IRRITANT
                               MAY BE ABSORBED THROUGH SKIN.

TRIMETHYLBENZENES, MIXED ISOMERS
              25551-13-7  0-5  INHALATION LC50 (RAT):  18 - 24 GMS/M3/4 H
                               ORAL LD50 (RAT):    8970 MG/KG
                               EYE IRRITATION:    MILD IRRITANT
                               DERMAL IRRITATION:   MODERATE IRRITANT
XYLENES, MIXED ISOMERS
              1330-20-7   0-18 INHALATION LC50 (RAT):  5,000 PPM/4 H
                               INHALATION LCLO (HUMAN):  100 - 460 PPM (EYE
                               AND RESPIRATORY TRACT EFFECTS)
                               ORAL LDLO (HUMAN):  50 MG/KG
                               ORAL LD50 (RAT):  4,300 MG/KG
                               DERMAL LD50 (RABBIT):  14,100 MG/KG
                               DERMAL IRRITATION:   MODERATE IRRITANT

  2.0 PHYSICAL DATA 

PHYSICAL HAZARD CLASSIFICATION (PER 29 CFR PART 1910.1200)

COMBUSTIBLE        NO       FLAMMABLE          YES       PYROPHORIC     NO
COMPRESSED GAS     NO       ORGANIC PEROXIDE   NO        REACTIVE       NO
EXPLOSIVE          NO       OXIDIZER           NO        STABLE         YES

BOILING POINT, 760 MMHG, DEG. C (DEG. F):  26 - 32 (80 - 90)

MELTING POINT, 760 MMHG, DEG. C (DEG. F):  NA

SPECIFIC GRAVITY (60/60 DEG. F) (H2O = 1):  0.75

VAPOR DENSITY (AIR = 1):    3 - 4

% VOLATILES BY VOLUME:    99.9

REID VAPOR PRESSURE, PSI:   6.5 - 15.0 (REGIONAL AND SEASONAL DEPENDENT)

SOLUBILITY IN H2O:   NEGLIGIBLE
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EVAPORATION RATE (BUTYL ACETATE = 1):  > 1

pH OF UNDILUTED PRODUCT:   ND

APPEARANCE AND ODOR:   UNLEADED: LIGHT YELLOW OR CLEAR LIQUID, GASOLINE

ODOR.  MID-GRADE: RED CLEAR LIQUID, GASOLINE ODOR.

PREMIUM:   LIGHT YELLOW, TO PINK, TO LIGHT RED, GASOLINE ODOR.

  3.0 FIRE AND EXPLOSION DATA 

FLASH POINT, CC, DEG. C (DEG. F):  -43 (-45)

AUTOIGNITION TEMPERATURE, DEG. C (DEG. F):   > 280 (> 536)

FLAMMABLE LIMITS (% BY VOLUME IN AIR):  LOWER:  1.4  UPPER: 7.6

NFPA RATING(3)
HEALTH:       1
FLAMMABILITY: 3
REACTIVITY:   0

EXTINGUISHING MEDIA: 
USE DRY CHEMICAL, FOAM OR CARBON DIOXIDE. WATER MAY BE INEFFECTIVE AS AN
EXTINGUISHING MEDIUM, BUT MAY BE USED TO COOL CONTAINERS EXPOSED TO FIRE.

SPECIAL FIRE FIGHTING PROCEDURES: 
DO NOT ENTER ANY ENCLOSED OR CONFINED FIRE SPACE WITHOUT PROPER PROTECTIVE
EQUIPMENT. WEAR FULL FIRE FIGHTING TURN OUT GEAR AND SELF CONTAINED BREATHING
APPARATUS OPERATED IN THE POSITIVE PRESSURE MODE.

UNUSUAL FIRE OR EXPLOSION HAZARD: 
MATERIAL IS HIGHLY VOLATILE AND EMITS VAPORS WHICH MAY TRAVEL ALONG THE GROUND
AND BE IGNITED BY REMOTE IGNITION SOURCES. USE WATER SPRAY TO DISPERSE VAPORS.

  4.0 REACTIVITY DATA 

STABILITY:  STABLE.

CONDITIONS CONTRIBUTING TO INSTABILITY:  HEAT, FLAME.

INCOMPATIBILITY:  OXIDIZING AGENTS, STRONG ACIDS, CAUSTICS.

HAZARDOUS DECOMPOSITION AND/OR COMBUSTION PRODUCTS: 
CO2, SMOKE AND FUMES (HYDROCARBONS AND CO WITH INCOMPLETE COMBUSTION).
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CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION: 
HAZARDOUS POLYMERIZATION IS NOT EXPECTED TO OCCUR.

  5.0 SPILL, LEAK AND DISPOSAL PROCEDURES 

PROCEDURE IF MATERIAL IS SPILLED:
REMOVE SOURCES OF HEAT OR IGNITION; PROVIDE VENTILATION; CONTAIN LEAK.

SMALL SPILLS: 
ABSORB RELEASED MATERIAL WITH NON-COMBUSTIBLE ABSORBENT. PLACE INTO CONTAINERS
FOR LATER DISPOSAL. (SEE WASTE DISPOSAL SECTION BELOW.)

LARGE SPILLS: 
EVACUATE AREA IN THE EVENT OF SIGNIFICANT SPILLS. ADEQUATELY VENTILATE AREA AND
DETERMINE POTENTIAL EXPOSURE CONDITIONS. EXPOSURE POTENTIAL MAY REQUIRE THE USE
OF POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING.

CONTAIN SPILL IN TEMPORARY DIKES TO AVOID PRODUCT MIGRATION AND TO ASSIST IN
RECOVERY. DO NOT ALLOW MATERIAL TO ESCAPE INTO SEWERS, GROUND WATER, DRAINAGE
DITCHES OR SURFACE WATERS.

CONTROL IGNITION SOURCES AROUND SPILL AREA. USE OF A FIRE FIGHTING FOAM BLANKET
ON SPILLED MATERIAL WILL REDUCE VAPOR RELEASE AND FIRE POTENTIAL. OSHA HAZWOPER
REGULATIONS MAY REQUIRE ESTABLISHING A REGULATED AREA WITH SITE CONTROL.

REPORT SPILLS AS REQUIRED TO APPROPRIATE FEDERAL, STATE AND LOCAL AUTHORITIES.

WASTE DISPOSAL: 
IT IS THE RESPONSIBILITY OF THE USER TO DETERMINE IF THE MATERIAL IS A HAZARDOUS
WASTE AT THE TIME OF DISPOSAL.

RECOVERED NON-USABLE MATERIAL MAY BE REGULATED BY US EPA AS A HAZARDOUS WASTE
DUE TO ITS IGNITABILITY CHARACTERISTICS (D001) AND/OR ITS BENZENE CONTENT
(D018).

TRANSPORTATION, TREATMENT, STORAGE AND DISPOSAL OF WASTE MATERIAL MUST BE
CONDUCTED IN ACCORDANCE WITH RCRA REGULATIONS (SEE 40 CFR 260 THROUGH 40 CFR
271).

STATE AND/OR LOCAL REGULATIONS MAY BE MORE RESTRICTIVE. CONTACT THE
RCRA/SUPERFUND HOTLINE AT (800) 424-9346 OR YOUR REGIONAL US EPA OFFICE FOR
GUIDANCE CONCERNING CASE SPECIFIC DISPOSAL ISSUES.

PROTECTIVE MEASURES DURING REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT:
REFER TO SECTION 7.0 - SPECIAL PROTECTION INFORMATION.
KEEP UNNECESSARY PERSONS FROM HAZARD AREA.
ELIMINATE HEAT AND IGNITION SOURCES.

PROVIDE VENTILATION TO MAINTAIN EXPOSURES BELOW APPLICABLE EXPOSURE LIMITS.
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DRAIN AND PURGE EQUIPMENT, AS NECESSARY, TO REMOVE MATERIAL RESIDUES. USE
CHEMICAL RESISTANT GLOVES, SUCH AS THOSE CONSTRUCTED OF NITRILE RUBBER, AND
PROTECTIVE CLOTHING IF DIRECT CONTACT IS ANTICIPATED.

REMOVE CONTAMINATED CLOTHING.
WASH EXPOSED SKIN THOROUGHLY WITH SOAP AND WATER.

  6.0 HEALTH HAZARD DATA 

HEALTH HAZARD CLASSIFICATION (PER 29 CFR PART 1910.1200)

CARCINOGEN             NO        CORROSIVE                            NO
ANIMAL CARCINOGEN      NO        IRRITANT                             NO
SUSPECT CARCINOGEN     NO        SENSITIZER                           NO
MUTAGEN                NO        TERATOGEN                            NO
HIGHLY TOXIC           NO        TARGET ORGAN (HEMATOPOIETIC SYSTEM,  YES
TOXIC                  NO        RESPIRATORY SYSTEM, CENTRAL NERVOUS
                                 SYSTEM AND PERIPHERAL NERVOUS SYSTEM.)

CARCINOGEN OR POTENTIAL CARCINOGEN:

PRODUCT/COMPONENT
     CAS NO.            CONC. (%)  NTP      IARC       OSHA   OTHER

GASOLINE (WHOLLY VAPORIZED GASOLINE)
     MIXTURE            100        NO       GROUP 2B   NO     NO

GASOLINE (ENGINE EXHAUST)
     NA                 NA         NO       GROUP 2B   NO     ND

BENZENE
     71-43-2            0 - 4.9    GROUP 1  GROUP 1    YES    A2 (ACGIH)
                                                              A (US EPA)

TOXICITY SUMMARY: 
FOLLOWING INGESTION, A CONCERN IS PULMONARY TOXICITY DUE TO ASPIRATION OF THIS
PRODUCT INTO THE LUNGS. ASPIRATION MAY RESULT IN TRANSIENT CENTRAL NERVOUS
SYSTEM DEPRESSION OR EXCITEMENT. OTHER EFFECTS MAY INCLUDE HYPOXIA (OXYGEN
DEPRAVATION), INFECTION, PNEUMATOCELE (LUNG TUMOR) FORMATION AND CHRONIC LUNG
DYSFUNCTION.

SUBCHRONIC INHALATION OF A COMPONENT OF THIS MATERIAL, BENZENE, BY RATS PRODUCED
DECREASED WHITE BLOOD CELL COUNTS, DECREASED BONE MARROW CELL ACTIVITY,
INCREASED RED BLOOD CELL ACTIVITY AND CATARACTS. CHRONIC INHALATION OR ORAL
ADMINISTRATION OF BENZENE IN RATS PRODUCED CANCERS OF THE LIVER, MOUTH AND
GLANDS.

IN HUMANS, ACUTE INHALATION OF BENZENE HAS CAUSED NERVE INFLAMMATION
(POLYNEURITIS), CENTRAL NERVOUS SYSTEM DEPRESSION AND CARDIAC SENSITIZATION. THE
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ANESTHETIC ACTION OF BENZENE IS SIMILAR TO THAT OF OTHER ANESTHETIC GASES,
CONSISTING OF A PRELIMINARY STAGE OF EXCITATION FOLLOWED BY DEPRESSION AND, IF
EXPOSURE IS CONTINUED, DEATH THROUGH RESPIRATORY FAILURE.

A COMPONENT OF THIS MATERIAL, N-HEXANE, MAY CAUSE DAMAGE TO THE PERIPHERAL AND
CENTRAL NERVOUS SYSTEMS. THIS COMPONENT CAN BE ABSORBED THROUGH THE SKIN AND BY
INHALATION ROUTES. MAJOR ROUTE(S) OF ENTRY: INHALATION OF VAPORS AND SKIN
CONTACT WITH LIQUID.

ACUTE EXPOSURE SYMPTOMS:
INHALATION: 
INHALATION OF VAPORS MAY CAUSE RESPIRATORY IRRITATION, EUPHORIA, GIDDINESS,
HEADACHE, NAUSEA, STAGGERING GAIT, WEAKNESS, CENTRAL NERVOUS SYSTEM DEPRESSION,
DIZZINESS, DROWSINESS, PULMONARY EDEMA, CONVULSIONS, COMA AND PARALYSIS. HUMAN
EXPOSURE TO VERY HIGH CONCENTRATIONS, APPROXIMATELY 20,000 PPM, IS FATAL IN 5 TO
10 MINUTES. INHALATION OF THE VAPORS OF THE COMPONENT N-HEXANE MAY CAUSE SEVERE
DEGENERATION OF THE PERIPHERAL NERVOUS SYSTEM.

DERMAL CONTACT: 
MAY CAUSE SKIN IRRITATION, ERYTHEMA AND VESICULATION (BLISTERING). ACUTE
EXPOSURES OF THE COMPONENT N-HEXANE MAY CAUSE PERIPHERAL NERVOUS SYSTEM DAMAGE
AND CENTRAL NERVOUS SYSTEM DEPRESSION. CERTAIN COMPONENTS OF THIS MATERIAL,
INCLUDING N-HEXANE AND TOLUENE, MAY BE ABSORBED THROUGH THE SKIN.

EYE CONTACT: 
MAY CAUSE MILD EYE IRRITATION WITH TRANSIENT CORNEAL INJURY. SMALL AREAS OF
SUPERFICIAL CORNEAL NECROSIS MAY ALSO BE NOTED. LIQUID MATERIAL ENTERING THE EYE
CAN CAUSE CLOUDING OF THE CORNEA.

INGESTION: 
SYMPTOMS MAY INCLUDE A BURNING SENSATION OF THE MOUTH AND ESOPHAGUS, NAUSEA,
VOMITING, DIZZINESS, STAGGERING GAIT, SOMNOLENCE, LOSS OF CONSCIOUSNESS AND
DELIRIUM. CENTRAL NERVOUS SYSTEM EFFECTS INCLUDE VISUAL DISTURBANCES AND
CONVULSIONS, EXCITEMENT AND EUPHORIA WITH SUDDEN ONSET OF WEARINESS, FATIGUE AND
SLEEPINESS FOLLOWED BY COMA. DUE TO THE VISCOSITY OF THIS MATERIAL, THERE IS A
DANGER OF ASPIRATION INTO THE LUNGS DURING VOMITING, RESULTING IN CHEMICAL
PNEUMONITIS AND PULMONARY EDEMA (FLUID IN THE LUNGS). CARDIOVASCULAR EFFECTS
INCLUDE SHALLOW RAPID PULSE AND PALLOR FOLLOWED BY FLUSHING. PROGRESSIVE CENTRAL
NERVOUS SYSTEM DEPRESSION, RESPIRATORY INSUFFICIENCY AND VENTRICULAR
FIBRILLATION MAY RESULT IN DEATH.

INJECTION: 
SUBCUTANEOUS OR INTRAMUSCULAR INJECTION MAY CAUSE IRRITATION, INFLAMMATION
(ERYTHEMA) AND SWELLING (EDEMA).

CHRONIC EXPOSURE SYMPTOMS:
INHALATION: 
CHRONIC EXPOSURE TO THE COMPONENT BENZENE MAY RESULT IN ADVERSE EFFECTS OF THE
BLOOD INCLUDING ANEMIA, DECREASED WHITE BLOOD CELL COUNT, DECREASED PLATELETS,
APLASTIC ANEMIA AND LEUKEMIA. IN ADDITION, CHRONIC INHALATION OF VAPORS OF THE
COMPONENT BENZENE MAY CAUSE FATIGUE, NERVOUSNESS, IRRITABILITY, BLURRED VISION
AND LABORED BREATHING. EPIDEMIOLOGICAL STUDIES HAVE REPORTED ANXIETY AND
ASTHMATIC BRONCHITIS AMONG WORKERS CHRONICALLY EXPOSED TO ISOMERS OF
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TRIMETHYLBENZENE.

SKIN CONTACT: 
PROLONGED AND REPEATED CONTACT WITH THE SKIN MAY CAUSE REDNESS, BLISTERING,
DRYNESS, LESIONS AND/OR SCALY DERMATITIS.

EYE CONTACT: SYMPTOMS OF CHRONIC EXPOSURE RESEMBLE THOSE OF ACUTE EXPOSURE.

INGESTION: 
CHRONIC EFFECTS OF INGESTION AND SUBSEQUENT ASPIRATION OF THIS PRODUCT INTO THE
LUNGS MAY INCLUDE PNEUMATOCELE (LUNG TUMOR) FORMATION AND CHRONIC LUNG
DYSFUNCTION.

OTHER SPECIAL EFFECTS: 
THE COMPONENT N-HEXANE MAY CAUSE DAMAGE TO THE PERIPHERAL NERVES FROM ACUTE AND
CHRONIC EXPOSURE. THIS EFFECT MAY BE CHARACTERIZED BY NUMBNESS IN THE ARMS AND
LEGS.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 
INDIVIDUALS WITH CHRONIC SKIN OR RESPIRATORY PROBLEMS MAY HAVE THEIR CONDITION
AGGRAVATED BY EXPOSURE TO THIS MATERIAL.

FIRST AID AND EMERGENCY PROCEDURES FOR ACUTE EFFECTS:

INHALATION: 
IF OVERCOME BY VAPORS OR MISTS, MOVE VICTIM TO FRESH AIR. APPLY CARDIOPULMONARY
RESUSCITATION AND OXYGEN IF NECESSARY. SEEK MEDICAL ADVICE.

DERMAL: 
REMOVE CONTAMINATED CLOTHING. WASH SKIN THOROUGHLY WITH SOAP AND WATER. SEEK
MEDICAL ADVICE IF SKIN IRRITATION PERSISTS OR IF TISSUE APPEARS DAMAGED. LAUNDER
CLOTHING BEFORE REUSE.

EYES: 
IMMEDIATELY FLUSH THE EYE WITH LARGE VOLUMES OF WATER FOR AT LEAST 15 MINUTES
WHILE OCCASIONALLY LIFTING BOTH THE LOWER AND UPPER EYELIDS. SEEK MEDICAL ADVICE
IF IRRITATION PERSISTS.

INGESTION: 
DO NOT INDUCE VOMITING. THIS PRODUCT PRESENTS A HIGH ASPIRATION HAZARD. SEEK
MEDICAL ASSISTANCE IMMEDIATELY.

INJECTION:   SEEK MEDICAL AID IMMEDIATELY.

NOTES TO PHYSICIAN: 
THIS MATERIAL PRESENTS A HIGH ASPIRATION HAZARD. INDUCTION OF EMESIS IS NOT
RECOMMENDED BECAUSE OF THE POTENTIAL FOR ASPIRATION. ASPIRATION MAY PRODUCE
CHEMICAL PNEUMONITIS. TREATMENT MAY INVOLVE CAREFUL GASTRIC LAVAGE IF PERFORMED
SOON AFTER INGESTION OR IN PATIENTS WHO ARE COMATOSE OR AT RISK OF CONVULSING.
PROTECT AIRWAY BY PLACEMENT IN TRENDELENBURG AND LEFT LATERAL DECUBITUS POSITION
OR BY CUFFED ENDOTRACHEAL INTUBATION. OBTAIN CHEST X-RAY AND LIVER FUNCTION
TESTS. MONITOR ARTERIAL BLOOD GASES WITH SEVERE EXPOSURE. MONITOR CARDIAC
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FUNCTION. TOXIC EFFECTS ARE PRODUCED BY VAPOR INHALATION. MONITOR FOR
RESPIRATORY DISTRESS. IF COUGH OR DIFFICULTY IN BREATHING DEVELOPS, EVALUATE FOR
RESPIRATORY TRACT IRRITATION, BRONCHITIS OR PNEUMONITIS. ADMINISTER 100 PERCENT
HUMIDIFIED SUPPLEMENTAL OXYGEN WITH ASSISTED VENTILATION AS REQUIRED.

  7.0 SPECIAL PROTECTION INFORMATION 

VENTILATION REQUIREMENTS: 
USE IN WELL VENTILATED AREA. IN CONFINED SPACE, EXPLOSION PROOF MECHANICAL
VENTILATION MAY BE REQUIRED TO KEEP CONTAMINANT LEVELS OF BELOW APPLICABLE
WORKPLACE EXPOSURE LEVELS AS EVALUATED BY DESIGNATED AND PROPERLY TRAINED
PERSONNEL.

APPLICABLE WORKPLACE EXPOSURE LEVELS:

CHEMICAL                    ACGIH TLV     ACGIH TLV     ACGIH
COMPONENT                   TWA           STEL          TLVS
                            PPM           CEILING(C)    SKIN
                            (MG/M3)       PPM(MG/M3)    NOTATION?

GASOLINE                    300 (890)     400 (1480)    NO

BENZENE                     10(32)        NE            NO

CUMENE                      50 (246)      NE            YES

CYCLOHEXANE                 300(1030)     NE            NO

ETHANOL                     1000(1800)    NE            NO

ETHYLBENZENE                100(434)      125 (543      NO

ETHYL TERT-BUTYL ETHER      NE            NE            NO

HEXANE, NORMAL (N-HEXANE)   50(176)       NE            NO

METHYL TERT-BUTYL ETHER     40 (144)      NE            NO

TOLUENE                     50(188)       NE            YES

TRIMETHYL BENZENES,         25 (123)      NE            NO
MIXED ISOMERS

XYLENES, MIXED ISOMERS      100(434)      150(651)      NO

CHEMICAL                    OSHA PEL      OSHA PEL          OSHA
COMPONENT                   TWA           STEL/             PEL
                            PPM (MG/M3)   CEILING (C)       SKIN
                                          PPM (MG/M3)       NOTATION?
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GASOLINE                    NE            NE                NO

BENZENE                     1(3)          5(15)             NO

CUMENE                      50 (245)      NE                YES

CYCLOHEXANE                 300(1050)     NE                NO

ETHANOL                     1000(1900)    NE                NO

ETHYLBENZENE                100(435)      NE                NO

ETHYL TERT-BUTYL ETHER      NE            NE                NO

HEXANE, NORMAL              500(1800)     NE                NO
(N-HEXANE)

METHYL TERT-BUTYL ETHER     NE            NE                NO

TOLUENE                     200 (750)     300 (500)         NO
                                          (C)
                                          10 MIN PEAK/8 H

TRIMETHYL BENZENES,         NE            NE                NO
MIXED ISOMERS

XYLENES, MIXED ISOMERS     100(435)   NE            NO

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT: 
WHEN SELECTING PERSONAL PROTECTIVE EQUIPMENT, CITGO SUGGESTS THAT THE USER
SOLICIT THE ADVICE OF AN INDUSTRIAL HYGIENIST OR OTHER QUALIFIED INDIVIDUAL.

RESPIRATOR: 
ONLY NIOSH OR MSHA APPROVED EQUIPMENT SHOULD BE USED. RESPIRATORY PROTECTION IS
REQUIRED IF AIRBORNE CONCENTRATIONS OF ANY COMPONENTS ARE ABOVE THE APPLICABLE
WORKPLACE EXPOSURE LEVELS LISTED ABOVE. WHEN CONSIDERING BENZENE CONCENTRATIONS,
SELECTION AND USE OF RESPIRATORY EQUIPMENT MUST BE IN ACCORDANCE WITH OSHA
BENZENE STANDARD 29 CFR 1910.1028.

EYES:   USE CHEMICAL SPLASH GOGGLES TO PREVENT CONTACT WITH THE EYES.

DERMAL: 
FULL BODY IMPERVIOUS CLOTHING SHOULD BE WORN WHEN DIRECT CONTACT WITH THIS
MATERIAL IS ANTICIPATED. IMPERVIOUS GLOVES CONSTRUCTED OF NITRILE RUBBER ARE
RECOMMENDED WHEN DIRECT CONTACT IS ANTICIPATED.

OTHER CLOTHING OR EQUIPMENT: 
WEAR BODY-COVERING WORK CLOTHES TO AVOID PROLONGED OR REPEATED EXPOSURE. LAUNDER
CONTAMINATED WORK CLOTHES BEFORE REUSE.
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  8.0 TRANSPORTATION AND SPECIAL PRECAUTIONS 

STORAGE: 
DO NOT APPLY HEAT OR FLAME TO CONTAINER. DO NOT STORE WITH OXIDIZERS.

CAUTION: 
EMPTY CONTAINERS MAY CONTAIN PRODUCT RESIDUE WHICH COULD INCLUDE FLAMMABLE OR
EXPLOSIVE VAPORS. CONSULT APPROPRIATE FEDERAL, STATE AND LOCAL AUTHORITIES
BEFORE REUSING, RECONDITIONING, RECLAIMING, RECYCLING OR DISPOSING OF EMPTY
CONTAINERS AND/OR WASTE RESIDUES OF THIS PRODUCT.

DOT INFORMATION:
PROPER SHIPPING NAME                GASOLINE
HAZARD CLASS                        3
HAZARD IDENTIFICATION NUMBER        UN 1203
PACKAGING GROUP                     II
PLACARD                             FLAMMABLE LIQUID

  9.0 ENVIRONMENTAL DATA 

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA)

SECTION 302 - EXTREMELY HAZARDOUS SUBSTANCES
THIS PRODUCT IS NOT KNOWN TO CONTAIN ANY CHEMICAL COMPONENTS IN
CONCENTRATIONS GREATER THAN ONE PERCENT THAT ARE LISTED AS EXTREMELY
HAZARDOUS SUBSTANCES IN 40 CFR PART 355 AS ESTABLISHED BY SECTION 302 OF
SARA.

SECTION 311/312 - HAZARD CATEGORIES
THIS PRODUCT MEETS THE CRITERIA OF ONE OR MORE OF THE HAZARD CATEGORIES AS
DEFINED BY 40 CFR PART 370 AS ESTABLISHED BY SECTIONS 311 AND 312 OF SARA.

ACUTE (IMMEDIATE HEALTH HAZARD)     YES
SUDDEN RELEASE OF PRESSURE HAZARD   NO
CHRONIC (DELAYED HEALTH HAZARD)     YES
REACTIVE HAZARD                     NO
FIRE HAZARD                         YES

SECTION 313 - TOXIC CHEMICALS
THIS PRODUCT IS BELIEVED TO CONTAIN COMPONENTS IN CONCENTRATIONS ABOVE DE
MINIMIS LEVELS THAT ARE LISTED AS TOXIC CHEMICALS IN 40 CFR PART 372
PURSUANT TO THE REQUIREMENTS OF SECTION 313 OF SARA.

COMPONENTS                          CAS#                        %

1,2,4 TRIMETHYLBENZENE             95-63-6                    0 - 5
BENZENE                            71-43-2                    0 - 4.9
CUMENE                             92-82-8                    0 - 4
CYCLOHEXANE                       110-82-7                    0 - 3
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ETHYLBENZENE                      100-41-4                    0 - 4
HEXANE                            110-54-3                    0 - 8
METHYL T-BUTYL ETHER             1634-04-4                    0 - 16
TOLUENE                           108-88-3                    0 - 20
XYLENES                          1330-20-7                    0- 18

CLEAN WATER ACT (CWA)
PURSUANT TO SECTION 311(B) (4) OF THE CWA, DISCHARGES OF CRUDE OIL AND
PETROLEUM PRODUCTS IN ANY KIND TO SURFACE WATERS MUST BE IMMEDIATELY
REPORTED TO THE NATIONAL RESPONSE CENTER AT (800) 424-8802.

CALIFORNIA PROPOSITION 65 (THE SAFE DRINKING WATER AND TOXICS ENFORCEMENT ACT)

THIS MATERIAL CONTAINS COMPONENTS THAT ARE KNOWN TO THE STATE OF CALIFORNIA
TO BE:
CARCINOGENIC:    YES            
TERATOGENIC:     YES

NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW: 
THIS MATERIAL IS LISTED AS A HAZARDOUS SUBSTANCE BY THE STATE OF NEW JERSEY.
ANNUAL REPORTING OF INVENTORIES OF HAZARDOUS SUBSTANCES ARE REQUIRED BY THE NEW
JERSEY DEPARTMENT OF HEALTH.

COMPREHENSIVE ENVIRONMENTAL RESPONSE. COMPENSATION. & LIABILITY ACT (CERCLA)
HAZARDOUS SUBSTANCES

THE FOLLOWING CHEMICAL COMPONENTS ARE IDENTIFIED AS HAZARDOUS SUBSTANCES IN 40
CFR PART 302 AS REQUIRED BY SECTION 102(A) OF CERCLA. AS DEFINED IN CERCLA, THE
TERM "HAZARDOUS SUBSTANCE" DOES NOT INCLUDE PETROLEUM, INCLUDING CRUDE OIL OR
ANY FRACTION THEREOF WHICH IS NOT OTHERWISE SPECIFICALLY LISTED OR DESIGNATED AS
A HAZARDOUS SUBSTANCE.

COMPONENT                    CAS#          %          RQ (LBS)

BENZENE                     71-43-2      0 - 4.9          10
XYLENES (MIXED)           1330-20-7      0 - 18          100
CYCLOHEXANE                110-87-7      0 - 3         1,000
ETHYLBENZENE               100-41-4      0 - 4         1,000
METHYL TERT-BUTYL ETHER   1634-04-4      0 - 16        1,000
TOLUENE                    108-88-3      0 - 20        1,000
CUMENE                      92-82-8      0 - 4         5,000

FEDERAL REGULATIONS:

REPORTED IN TSCA INVENTORY AS:          PRODUCT:         COMPONENTS
 GASOLINE                                                   X

  10.0 LABELING 
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DANGER:
CONTAINS BENZENE
CANCER HAZARD
HIGHLY FLAMMABLE.
HARMFUL OR FATAL IF SWALLOWED - CAN ENTER LUNGS AND CAUSE DAMAGE.
DO NOT INHALE VAPORS OR FUMES.

HANDLING:
KEEP AWAY FROM BEAT, SPARKS AND FLAMES.
KEEP CONTAINER CLOSED.
USE ONLY WITH ADEQUATE VENTILATION.
WEAR APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT AND PREVENT SKIN AND EYE
CONTACT.

FIRST AID:
IF SWALLOWED, DO NOT INDUCE VOMITING.
CALL A PHYSICIAN IMMEDIATELY.
IN CASE OF CONTACT, REMOVE CONTAMINATED CLOTHING IMMEDIATELY AND
WASH SKIN THOROUGHLY WITH SOAP AND WATER.

ALL STATEMENTS, INFORMATION, AND DATA PROVIDED IN THIS MATERIAL SAFETY DATA
SHEET ARE BELIEVED TO BE ACCURATE AND RELIABLE, BUT ARE PRESENTED WITHOUT
GUARANTEE, REPRESENTATION, WARRANTY, OR RESPONSIBILITY OF ANY KIND, EXPRESSED OR
IMPLIED. ANY AND ALL REPRESENTATIONS AND/OR WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE ARE SPECIFICALLY DISCLAIMED. USERS SHOULD MAKE
THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION OR
PRODUCTS FOR THEIR PARTICULAR PURPOSE. NOTHING CONTAINED HERE IN IS INTENDED AS
PERMISSION, INDUCEMENT OR RECOMMENDATION TO VIOLATE ANY LAWS OR TO PRACTICE ANY
INVENTION COVERED BY EXISTING PATENTS, COPYRIGHTS OR INVENTIONS.

NA-NOT APPLICABLE        ND-NO DATA            NE-NOT ESTABLISHED

GASOLINES, ALL GRADES UNLEADED (UNLEAD, OCTOBER 6, 1995, CIN #: 1600)

(1)HAZARD RATING: LEAST=0; SLIGHT=1; MODERATE=2; HIGH=3; EXTREME=4.
CITGO ASSIGNED THESE VALUES BASED UPON AN EVALUATION CONDUCTED PURSUANT TO
NPCA GUIDELINES.  USE OF AN ASTERISK (*) INDICATES THAT THE MATERIAL MAY
PRESENT CHRONIC HEALTH EFFECTS.

(2) THE BENZENE CONCENTRATION RANGE FOR REFORMULATED GASOLINES IS 0-1 %.

(3) HAZARD RATING: LEAST=0;  SLIGHT=1;  MODERATE=2;  HIGH=3;  EXTREME=4.

CITGO ASSIGNED THESE VALUES BASED UPON AN EVALUATION CONDUCTED PURSUANT TO
NFPA GUIDELINES.

END_MSDS

HMIS(R*)
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HEALTH:                 2
FLAMMABILITY:           3
REACTIVITY:             0
PERSONAL PROTECTION:    X
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MARTIN ENGINEERING 
   LUBRICANT/GREASE         Revised: 

 MSDS Contents
   TYPICAL CHEMICAL AND PHYSICAL PROPERTIES
   INGREDIENTS
   FIRE AND EXPLOSION HAZARD DATA
   HEALTH HAZARD DATA
   EMERGENCY AND FIRST AID PROCEDURES
   REACTIVITY DATA
   SPILL OR LEAK PROCEDURE
   SPECIAL PROTECTION INFORMATION
   SPECIAL PRECAUTIONS
   TOXICOLOGICAL DATA
   CHRONIC OR SPECIALIZED (SUMMARY)
   OTHER DATA

 

MARTIN ENGINEERING

MATERIAL SAFETY DATA SHEET
LUBRICANT/GREASE
PART NUMBER 16994

CHEMICAL NAME OR SYNONYMS:
SYNTHETIC HYDROCARBONS AND ADDITIVES

  TYPICAL CHEMICAL AND PHYSICAL PROPERTIES 

APPEARANCE:                  VISCOSITY: AT 100 F, SUS       AT 40 C, CS
     RED GREASE                           144.0              23.0

ODOR:                        VISCOSITY: AT 210 F, SUS       AT 100 C, CS
     MILD                                 44.0               5.2

RELATIVE DENSITY: 15/4 C     SOLUBILITY ON WATER:           PH:
     0.887                                NEGLIGIBLE         NA

MELTING POINT: F (C)         POUR POINT:  F (C)
     NA                                   NA

BOILING POINT: F(C)          FLASH POINT: F (C) (METHOD)
     >600(316)                            450(232) (ESTIMATED  (OIL COC)

VAPOR PRESSURE: MM HG 20C
     < .1              NOTE:  MOST PHYS. PROPS. FOR OIL COMPONENT.

NA=NOT APPLICABLE     NE=NOT ESTABLISHED   D=DECOMPOSES
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  INGREDIENTS 

                                    WT PCT   TLV(TWA):  MG/M3    PPM
                                    (APPROX)
HAZARDOUS INGREDIENTS:
     NONE

NON-HAZARDOUS INGREDIENTS:
     SYNTHETIC OILS              > 70
ADDITIVES AND/OR OTHER INGREDS.  < 30

NOTE=: TLVS SHOWN FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.

INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE,
BUT WITHOUT GUARANTEE.  CONDITIONS OF USE AND SUITABILITY OF THE
PRODUCT FOR PARTICULAR USES ARE BEYOND OUR CONTROL:  ALL RISKS OF
USE OF THE PRODUCT ARE THEREFORE ASSUMED BY THE USER AND WE
EXPRESSLY DISCLAIM ALL WARRANTIES OF EVERY KIND AND NATURE,
INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE IN RESPECT TO THE USE OR SUITABILITY OF THE
PRODUCT.  NOTHING IS INTENDED AS A RECOMMENDATION FOR USES WHICH
INFRINGE VALID PATENTS OR AS EXTENDING LICENSE UNDER VALID
PATENTS.  APPROPRIATE WARNINGS AND SAFE HANDLING PROCEDURES
SHOULD BE PROVIDED TO HANDLERS AND USERS.

  FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: F(C) (METHOD)  FLAMMABLE LIMITS: LEL        UEL
   450 (232) (ESTIMATED (OIL COC))             .6         7.0
EXTINGUISHING MEDIA:
   CARBON DIOXIDE, FOAM, DRY CHEMICAL AND WATER FDG.
SPECIAL FIRE FIGHTING PROCEDURES:
   FIREFIGHTERS MUST USE SELF-CONTAINED BREATHING APPARATUS.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
   NONE

  HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: (IF ESTABLISHED)

EFFECTS OF OVEREXPOSURE:
ON RARE OCCASIONS, HYPERSENSITIVE INDIVIDUALS MAY DEVELOP SKIN
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ALLERGIES.  IF THIS OCCURS, REMOVE FROM FURTHER EXPOSURE AND SEEK
ADVICE OF A PHYSICIAN.

  EMERGENCY AND FIRST AID PROCEDURES 

EYE CONTACT:     FLUSH WITH WATER.

SKIN CONTACT:    WASH CONTACT AREAS WITH SOAP AND WATER.

INHALATION:      NOT EXPECTED TO BE A PROBLEM.

INGESTION:      NOT EXPECTED TO BE A PROBLEM.  HOWEVER, IF GREATER
                THAN 1/2 LITER (PINT) INGESTED, IMMEDIATELY GIVE 1
                TO 2 GLASSES OF WATER AND CALL A PHYSICIAN, HOSPITAL
                EMERGENCY ROOM OR POISON CONTROL CENTER FOR ASSISTANCE.
                DO NOT INDUCE VOMITING OR GIVE ANYTHING BY MOUTH TO AN
                UNCONSCIOUS PERSON.

  REACTIVITY DATA 

STABILITY:   (THERMAL, LIGHT, ETC.)  CONDITIONS TO AVOID:
   STABLE     EXTREME HEAT

MATERIALS TO AVOID:   STRONG OXIDIZERS

HAZARDOUS DECOMPOSITION PRODUCTS: CARBON MONOXIDE.

HAZARDOUS POLYMERIZATION:  WILL NOT OCCUR.

  SPILL OR LEAK PROCEDURE 

ENVIRONMENTAL IMPACT:
REPORT SPILLS AS REQUIRED TO APPROPRIATE AUTHORITIES.  U.S. COAST GUARD 
REGULATIONS REQUIRE IMMEDIATE REPORTING OF SPILLS THAT COULD REACH ANY 
WATERWAY INCLUDING INTERMITTENT DRY CREEKS.  REPORT SPILL TO COAST GUARD 
TOLL FREE NUMBER 800-424-8802.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:
SCRAPE UP AND REMOVE.  DISPOSE OF AT AN APPROPRIATE WASTE DISPOSAL FACILITY 
IN ACCORDANCE WITH CURRENT APPLICABLE LAWS AND REGULATIONS, AND PRODUCT 
CHARACTERISTICS AT TIME OF DISPOSAL.

WASTE MANAGEMENT:
DILUTE WASTE WITH A SOLVENT, TO REDUCE ITS VISCOSITY, AND DISPOSE BY 
SUPERVISED INCINERATION IN COMPLIANCE WITH APPLICABLE LAWS AND REGULATION
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  SPECIAL PROTECTION INFORMATION 

EYE PROTECTION:  NO SPECIAL EQUIPMENT REQUIRED.

SKIN PROTECTION:
NO SPECIAL EQUIPMENT REQUIRED.  HOWEVER, GOOD PERSONAL HYGIENE PRACTICES 
SHOULD ALWAYS BE FOLLOWED.

RESPIRATORY PROTECTION:
NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE AND WITH ADEQUATE 
VENTILATION

VENTILATION:
NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE AND WITH 
ADEQUATEVENTILATION.

  SPECIAL PRECAUTIONS 

HANDLING:  NO SPECIAL PRECAUTIONS REQUIRED.

  TOXICOLOGICAL DATA 

ORAL TOXICITY:   (RATS)
SLIGHTLY TOXIC (ESTIMATED) - BASED ON TESTING OF SIMILAR PRODUCTS AND/OR 
THE COMPONENTS.

DERMAL TOXICITY:   (RABBITS)
SLIGHTLY TOXIC (ESTIMATED) - BASED ON TESTING OF SIMILAR PRODUCTS AND/OR 
THE COMPONENTS.

INHALATION TOXICITY:   (RATS)
NOT APPLICABLE -- HARMFUL CONCENTRATIONS OF MISTS AND/OR VAPORS ARE 
UNLIKELY TO BE ENCOUNTERED THROUGH ANY CUSTOMARY OR REASONABLY FORESEEABLE 
HANDLING, USE, OR MISUSE OF THIS PRODUCT.

EYE IRRITATION:   (RABBITS)
EXPECTED TO BE NON-IRRITATING - BASED ON TESTING OF SIMILAR PRODUCTS AND/OR 
THE COMPONENTS.

SKIN IRRITATIONS:  (RABBITS)
EXPECTED TO BE NON-IRRITATING - BASED ON TESTING OF SIMILAR PRODUCTS AND/OR 
THE COMPONENTS.

SUBACUTE AND MUTAGENICITY (SUMMARY):
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  CHRONIC OR SPECIALIZED (SUMMARY) 

THIS PRODUCT CONTAINS A SMALL AMOUNT OF AN ADDITIVE WHICH, IN RARE
CASES, MAY CAUSE SKIN SENSITIZATION IN HYPERSENSITIVE INDIVIDUALS.

  OTHER DATA 

NONE
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FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 1 - MATERIAL SAFETY DATA SHEETS  

MSDSs: 
 
Site contaminants are listed in this section as well as chemicals that may be 
brought to the site.  
 
 
Site Contaminant 
Copper 
Lead 
 
Materials which may be brought to the site: 
Gasoline 
Diesel 
Lubricating Oil 

 
 
NOTE:  MSDSs for all materials are included on CD in this Work Plan and a 
paper copy provided in the field copy of this SHSP maintained on site.



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 2 -SITE SPECIFIC HEALTH AND SAFETY PROCEDURES  

ATTACHMENT 2 
SITE-SPECIFIC HEALTH AND SAFETY PROCEDURES 



 Procedure No. HS001 
 Revision No. 2 
 Date of Revision 03/07/08 
 Last Review Date 12/12/07 
 Page  1 of 1 

 

 
 
 

 
 

PROCEDURE 
 
Subject:  ENVIRONMENTAL HEALTH & SAFETY POLICY   
  
 
1.0 PURPOSE AND SUMMARY  
 
Shaw E&I Inc. is firmly committed to operating all of our facilities and projects in a safe, 
efficient manner and in compliance with all applicable environmental health and safety 
(EHS) laws, rules and regulations to which we subscribe. Through the adoption of these 
sustainable practices we are committed to securing a high quality of life for current and 
future generations, restoring and sustaining a healthy environment and increasing value for 
our customers, shareholders and business partners.  
 
We expect all of our employees, clients and partners to uphold the highest EHS standards, 
to promote a positive and proactive safety attitude and to exhibit a heightened awareness 
of their surroundings both on and off the job. We must identify risks and hazards and 
implement appropriate controls in order to provide an injury-free work environment where 
people, equipment and the environment are not placed at unreasonable threat of injury or 
damage. We will continually strive to be good citizens in our own community, as well as in 
every community in which we operate.  
 
The Environmental Health & Safety Program and the components of our Occupational 
Health & Safety Management System have been developed to guide us in our daily 
activities. We also commit ourselves to continual improvement in environmental health & 
safety management.  Further, I ask that you include our environmental health & safety 
process in all aspects of your work, assist in the maintenance of our process and 
communicate this policy to all persons working for or on behalf of Shaw E&I with the intent 
that they are made aware of their individual EHS obligations.   
 
Through compliance with this policy, we will all actively participate in this process and 
advocate this philosophy. Together, we can accomplish our goals and exceed the minimum 
requirements provided by applicable laws and regulations, thus resulting in all stakeholders 
being proud to be a part of a team that truly values the importance of health, safety and 
respect for the environment. Accordingly, we will maintain the position as a recognized 
leader in all of our business endeavors through a stewardship based approach for our 
fellow employees, the environment and the communities in which we live and work.    
 
We are committed to the spirit and intent of this EHS policy statement and the laws, rules and 
regulations to which we subscribe at its foundation. 
 
 
 
 
Ron Oakley  
President 
Shaw Environmental & Infrastructure, Inc. 
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The Foundation of Our Targeting Zero Environment 
 
Mission 
Shaw’s E&I Group will achieve its goal of “Targeting Zero” accidents and 
injuries while working as a team to provide a workplace that is free from 
recognized hazards. 
 
Vision 
We will be recognized and respected as the leading company in our industry 
and as the standard by which our competitors are benchmarked by providing 
the leadership, guidance and operations excellence necessary to identify and 
control all recognized hazards in the workplace. 
 
Values 
Leadership – provide the necessary tools to identify and control all hazards in 
the workplace. 
Commitment – we will never be satisfied that we have done enough. 
Pride – all employees will own the safety process. 
Dedication – to strive for continual improvement. 
Appreciation – to embrace the safety of our employees. 
 
Operating Principles 
• Safety is a core value. 
• We plan work to ensure it is done safely. 
• We are a safety team. 
• We follow good safety practices in all work that we do. 
• We will actively demonstrate our commitment to safety. 
• All accidents are preventable. 
• We will not perform any job that cannot be performed safely. 
• We will not compromise safety in the interest of time or comfort. 
• We will constantly review our performance to ensure continuous improvement. 
• We will encourage employees to commit to safety as a lifestyle and carry the 
   culture of “Targeting Zero” home with them. 
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PROCEDURE 
 
Subject: ACCIDENT PREVENTION PROGRAM:  REPORTING, INVESTIGATION, AND 
REVIEW  
 
 
1.0 PURPOSE AND SUMMARY  

The purpose of this procedure is to establish the requirements for incident reporting, investi-
gation, and review.  This procedure is an integral part of the company’s overall accident preven-
tion program and aids in the identification of potential causal factors and corrective actions.  Key 
elements of this procedure include: 

 
• All occupational injuries/illnesses, vehicle accidents, and near miss incidents must 

be promptly reported and investigated. 
 

• All Occupational Safety and Health Administration (OSHA) recordable injuries/illnesses 
and chargeable vehicle accidents must be reviewed by an Accident Review Board.  The 
Accident Review Board report is submitted to the Baton Rouge Corporate Safety 
Department, for production to and retention on behalf of the Legal Department. 

 
• All incidents involving a fatality, major injury/illness, or resulting in significant property 

damage will be immediately reported to: the business line Health & Safety Manager; the 
Corporate Health and Safety Department; Business Line Vice President and the Legal 
Department. 

 
• All investigations and associated materials obtained and/or produced, in association with 

OSHA recordable injuries/illnesses, chargeable vehicle accidents, fatalities, major 
injury/illness, or incidents resulting in significant property damage, are to be performed 
for & on behalf of the legal department and will be subject to being classified as 
Confidential Attorney-Client / Attorney Work Product. 

 
• All business line Health & Safety Managers are required to prepare a Monthly Loss 

Report summarizing all current month, and year-to date, chargeable vehicle accidents, 
injury/illness cases (requiring outside medical care), lost work day totals and restricted 
work day totals.  This report shall then be forwarded, by the 10th day of the following 
month, to the Baton Rouge Corporate Safety Office. 

 
 
2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Definitions 
5.0 Text 
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5.1 Incident Reporting Process 
5.2 Supervisor’s Employee Injury Report 
5.3 Vehicle Accident Report 
5.4 Equipment, General Liability, Property Damage, and Loss Report 
5.5 Incident Investigation Report 
5.6 Witness Statement Form 
5.7 Accident Review Board 
5.8 Monthly Loss Report 

6.0 Exception Provisions 
7.0 Cross References 
8.0 Attachments 

 
 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility 
The Corporate Health & Safety Department is responsible for the issuance, revision, and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities 

The Responsibility Matrix is Attachment 1. 
 
 
4.0 DEFINITIONS 
 

Chargeable Vehicle Accident - Any at-fault vehicle accident meeting any one of the following 
 criteria: 

 
• An individual other than an employee of the company is a party in the accident 

 
• Property owned by a person or entity other than the company is damaged 

 
• When company owned, leased or rented vehicles are involved and damage exceeds 

$2,500.00. 
 

• When an employee is driving a personal vehicle while on company business and damage 
exceeds $2,500.00. 

 
Company - All affiliates, indirect and wholly owned subsidiaries of Shaw Environmental & 
Infrastructure, Inc. (Shaw E & I). 

 
Days Away From Work - Days away from work are the number of calendar days following the 
injury or illness, excluding the date of the injury.   
 
Job Safety Analysis (JSA) – The JSA is an effective management technique for identifying 
hazardous conditions and unsafe acts in the workplace. A JSA is intended to analyze the individual 
steps or activities, which together create a job or specific work duty, and to detect any actual or 
potential hazards that may be present. (See HS045: Job Safety Analysis)  
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Restricted Work – Occurs when, as the result of a work-related injury or illness: 
 

 
• A physician or other licensed health care professional recommends that the employee not 

perform one or more of the routine functions of his or her job, or not work the full 
workday that he or she would otherwise have been scheduled to work  

 
Near Miss Incident - Any incident where no injury occurred, but where the potential for injury 
existed. 
 
OSHA Recordable Case – See Attachment 8  

 
Vehicle - Any passenger vehicle, including trucks, used upon the highway or in private facilities 

 for transporting passengers and/or property.  For the purpose of this procedure, off-road vehicles 
 such as earthmoving equipment, forklifts, non-highway use trucks, etc., are not considered 
 vehicles.  (See HS800 Motor Vehicle Operation: General Requirements) 
 
5.0 TEXT 

 
5.1 Incident Reporting Process 

Employees are required to immediately report to their direct supervisor all occupational 
injuries, illnesses, accidents and near miss incidents having the potential for injury.  Site 
Business Line Managers or Supervisors (supervisor directly responsible for the employee 
involved in the incident) with first-hand knowledge of an incident is required to: 

 
• Immediately arrange for appropriate medical attention and notify the responsible 

health and safety representative. 
 

• As soon as practical, but not longer than one hour after gaining knowledge 
of the occurrence, notify the Shaw Notification Hotline/Helpdesk by calling 1-
866-299-3445 (Attachment 10) of any injury requiring off-site medical treatment, 
any chargeable vehicle accident or equipment incident involving property 
damage exceeding $2,500 in value (Shaw or third party). 

 
• Inform Health Resources of all incidents requiring off-site medical attention by 

calling 1-800-350-4511. This call should be made prior to transporting the 
employee such that they can coordinate physicians services prior to arrival of the 
employee to the clinic, and provide the following information: 

 
• Company Name (Shaw E&I) & Business Line (e.g. DOD, Commercial) 
• Employee Name 
• Name of anticipated, treating medical facility and phone number 
• Brief description of incident. 

 
Health Resource’s role is to interface with the treating physician, to ensure that 
appropriate care is provided to the injured employee. 
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• Complete the Authorization for Treatment, Release of Medical Information, and 

Return to Work (Attachment 9A, 9B, 9C) and the Supervisor’s Employee Injury 
Report (Attachment 2) for all cases requiring off-site medical attention.  The Site 
Safety and Health Representative or responsible supervisor shall ensure that the 
forms are completed and faxed to Health Resources at (800) 853-2641 prior to 
leaving the medical facility or as soon as reasonably possible. 

 
 
• Post accident drug and alcohol testing shall occur in accordance with HS101 Drug 

and Alcohol Testing, immediately following an incident. 
 
NOTE: Prior to performing non-DOT post accident testing, it is the responsibility 
of the employee’s supervisor to ensure that Health Resources has verified that this 
testing is not prohibited or restricted by state or local regulations. 

 
• Prior to an injured employee returning to his/her job duties, a follow-up call by 

Health Resources will be made to the project site.  The purpose of this call is to 
ensure work restrictions are clarified and planned work activities are consistent with 
medical recommendations. 

 
• The Supervisor shall initiate/complete the appropriate company documentation in 

accordance with the following incident classifications: (note: if a Site Safety and 
Health Representative is on site, he should work in concert with the supervisor) 

 
•  OSHA Recordable Cases 

a. Supervisor’s Employee Injury/Illness Report (Attachment 2) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement Form (Attachment 6) 
d. Accident Review Board (Attachment 7) 

 
• First Aid Cases 

a. Supervisor’s Employee Injury/Illness Report (Attachment 2) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement Form (Attachment 6) 

 
• Chargeable Vehicle Accidents 

a. Vehicle Accident Report (Attachment 3) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement (Attachment 6) 
d. Accident Review Board (Attachment 7) 
e. Driving Record Certification (Procedure HS800) 

 
• Non-Chargeable Vehicle Accidents 

a. Vehicle Accident Report (Attachment 3) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement (Attachment 6) 
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• Equipment, Property Damage and General Liability Incidents 

a. Incident Investigation Report (Attachment 5) 
b. Witness Statement Form (Attachment 6) 
c. Equipment, Property Damage and General Liability Loss Report 

(Attachment 4). 
 

• Near Miss 
a. Incident Investigation Report (Attachment 5) 

 
 

5.2 Supervisor’s Employee Injury/Illness Report (Attachment 2) 
The Supervisor’s Employee Injury Report is to be completed for all incidents that result 
in an employee occupational injury or illness requiring off-site medical attention.  It is to 
be initiated by the supervisor of the injured employee and forwarded to the respective 
Business Line Safety Manager for review / comments.  Upon completion of review and 
comments the report should be forwarded, within 24 Hours, to the Shaw Corporate 
Claims department in Baton Rouge, via the corporate claims fax number (225.932.2636). 

 
5.3 Vehicle Accident Report (Attachment 3) 

The Vehicle Accident Report must be completed for any vehicle accident in which a 
company vehicle is involved.  This includes company-owned or leased vehicles, rental 
vehicles, and personal vehicles being used for company business.  This report is to be 
initiated by both the employee involved in the accident and his/her direct supervisor and 
forwarded to the respective Business Line Safety Manager for review / comments. Upon 
completion of review and comments the report should be forwarded to the Shaw 
Corporate Claims department in Baton Rouge (fax number 225.932.2636). 

 
5.4 Equipment, General Liability, Property Damage, and Loss Report (Attachment 4) 

The General Liability, Property Damage, and Loss Report is to be used for all losses or 
damage to company property in excess of $2,500.00.  This form must be completed for 
all third party property, regardless of value, damaged as a result of company activities.  
The employee most familiar with the events that contributed to the loss or damage will 
complete the form, and then forward it to the project/location manager.  The Corporate 
Claims Department and the respective Business Line Safety Manager must receive a 
copy of the report within one business day of the incident. 

 
5.5 Incident Investigation Report (Attachment 5) 

All injuries, illnesses, accidents, and near miss incidents will be investigated.  Once 
arrangements for immediate medical care have been made, the employee’s direct 
supervisor, with assistance from the health and safety representative and Business Line 
Health and Safety Manager, will: 

 
· Collect the facts; 

 
· Describe and document (include sketch, photos, etc.) how the incident occurred; 
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· Collect support documentation (JSA’s, AHA’s, Tailgate Safety Meetings, Work 
Orders, etc.); 

 
· List witnesses and collect written statements; 
  
 If applicable, contact the employee’s Functional Manager in an effort to gain 

relevant information 
 

· Identify the causative factors; 
 

· Identify potentially unsafe acts or unsafe conditions that may have contributed to 
the incident; 

 
· Identify potential curative action; and 

 
· List the corrective actions which are to be executed, appropriate curative action, 

the person(s) responsible for the corrective action, and the date by which action 
is to be completed. 

 
The investigation will be started as soon as possible following the incident and the 
relevant reports and support documentation (JSA’s, AHA’s, Tailgate Safety Meetings, 
Work Orders, etc.) shall be submitted to the appropriate Business Line Health and Safety 
Manager within 72 hours.  In addition to the previous information, reports from external 
sources (police, insurance carriers, testing laboratories, etc.) are to be obtained as soon as 
they become available and forwarded by the Business Line Safety Manager to the 
Corporate Claims department in Baton Rouge. 
 

5.6 Injured Employee Statement & Witness Statement Forms  (Attachment 6a & 6b) 
The Injured Employee and Witness Statement Forms allow for consistency in the 
development of the investigation process.  The Injured Employee Statement must be 
completed in all cases where an employee injury results in off site medical treatment. If 
there are witnesses to the accident/incident, the Witness Statement form should be 
completed and signed by the subject witness. Both of these forms should be attached to 
the incident investigation report.   It is essential that these statements are executed 
immediately following the incident to ensure an accurate account of the events. 

 
5.7 Accident Review Board (ARB) (Attachment 7) 

The purpose of the Accident Review Board is to collect and review the information 
gathered for each incident, report that information to the Legal Department and take 
appropriate curative action.  In all cases, the purpose of the entire investigative process, 
inclusive of conducting an ARB, is to identify curative actions as it relates to the incident 
/ injury.  Accordingly, a diligent and concerted effort to accomplish these tasks must be 
established at the onset of all of the subject incidents. 
 
In order to assist the Legal Department in evaluating the risk to, or liability of, the 
company, associated with OSHA recordable injuries, chargeable vehicle accidents, 
fatalities or incidents resulting in significant property damage, the responsible Project / 
Location Manager is required to coordinate with all parties and set up the ARB such that 
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it occurs within 10 days of the accident.  The respective Business Line Health and 
Safety Manager, whose project/location experiences accident is then required to conduct 
the subject ARB.  
 
The Accident Review Board shall be composed of the project/location manager, the 
employee’s direct supervisor (at time of incident), a health and safety representative, and 
the employee(s) involved in the incident. 
 
Additionally, there may be cases that involve an employee that has been assigned to a 
project and the Functional Manager of that employee may not have direct knowledge of 
an incident.  In cases such as these, the Functional Manager shall be notified of the 
incident and requested to participate in the ARB. Also, as determined by the Business 
Line Health and Safety Manager, a representative of other internal sources of expertise 
should be involved where applicable.   
 
All investigations and associated materials obtained and/or produced, in association with 
injuries/illnesses resulting in OSHA recordable classification, chargeable vehicle 
accidents, fatalities or incidents resulting in significant property damage, are to be 
performed for and on behalf of the legal department and will be subject to being 
classified as Confidential Attorney-Client / Attorney Work Product.  If the ARB is 
initiated under a Confidential Attorney-Client / Attorney Work Product status, all 
documents and other work product arising out of, or associated with, the investigation 
process, including the ARB, shall be prepared in anticipation of litigation. The Accident 
Review Board report, and associated documents, is submitted to the Corporate Safety 
Department, for production to and retention on behalf of the Legal Department.   
 
 
The ARB report, and all associated documents, shall be completed as soon as 
practicable, but not more than 5 business days following the ARB meeting, and 
forwarded by the Business Line Safety Manager to the Corporate Safety Department, via 
the Corporate Claims fax number.  The original documents shall then be mailed to the 
Corporate Safety Department. These documents shall then be filed in a lockable cabinet, 
separate from files not meeting the subject criteria, by the Corporate Safety Department, 
for production to and retention on behalf of the Legal Department.  In the event that 
copies of these files are maintained by Business Line Safety Managers and / or the 
respective location in which the injury occurred, the same filing criteria shall be 
followed. The criteria shall be that these documents are filed in lockable cabinets, 
separate from files not meeting the subject Attorney-Client / Attorney Work Product 
criteria. 

 
It is generally not acceptable to discipline an employee for having an accident.  
However, if in the opinion of the Accident Review Board, it is determined that the 
accident resulted from an intentional unsafe act or intentional violation of company 
procedure on the employee’s part, the employee may be subject to disciplinary action in 
accordance with the company’s progressive disciplinary action system (see Human 
Resources Procedure HR207). 
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5.8 Monthly Loss Report  
Each business line Health and Safety Manager is responsible to submit a Monthly Loss 
Report summarizing incidents that took place within their business line during the 
previous month.  The business line Health and Safety Manager is responsible for 
submitting a consolidated package for the entire business line to the corporate health and 
safety office for receipt no later than the 10th working day of the following month. 

 
6.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 

 
7.0 CROSS REFERENCES 

HR207 Disciplinary Action 
HS013 Health and Safety Procedure Variances 
HS101 Drug and Alcohol Testing  
HS800 Motor Vehicle Operations - General Requirements 
HS810 Commercial Motor Vehicles 

 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
2. Supervisor’s Employee Injury/Illness Report 
3. Vehicle Accident Report 
4. Equipment, Property Damage and General Liability Loss Report 
5. Incident Investigation Report 
6. a.  Injured Employee Statement 
 b.  Witness Statement 

 7.   Accident Review Board Report 
8. Injury/Illness Classification Guidelines  
9. Medical Forms  

a. Authorization for Treatment of Occupational Injury/Illness 
b. Authorization for Release of Medical Information 
c. Return to Work Examination Form.  

 10. Help Desk / Hotline Notification Guidelines 
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 ATTACHMENT 1 
 
 ACCIDENT PREVENTION PROGRAM:  REPORTING, INVESTIGATION, AND REVIEW 
 RESPONSIBILITY MATRIX 

  
Responsible Party 

 
Action 

 
Procedure 

Section 
 
Employee

 
Supervisor

 
Project/ 
Location 
Manager

 
Site Health 
and Safety 

Rep. / Officer 

 
Business Line 

Health and 
Safety 

Manager 

 
Corporate 
Health & 

Safety 
Manager 

 
Issue, Revise, and 
Maintain Procedure 

 
3.1 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Report All Incidents to 
Supervisor 

 
5.1 

 
X 

 
 

 
 

 
 

 
 

 
 

 
Notify Health and Safety 
Representative 

 
5.1 

 
 

 
X 

 
 

 
 

 
 

 
 

 
Arrange Medical Care 

 
5.1 

 
 

 
X 

 
 

 
X 

 
 

 
 

 
Notify Health Resources 
or Gates McDonald of 
Incident 

 
5.1 

 
 

 
X 

 
 

 
X 

 
 

 
 

 
Initiate/Complete 
Company Forms 

 
5.1 

 
 

 
X 

 
 

 
X 

 
 

 
 

 
Complete Investigation 
of incident 

 
5.5 

 
 

 
X 

 
X 

 
X 

 
X 

 
 

 Complete Equipment, 
Property Damage and 
General Liability Loss 
Report Incident 

5.4 X      

Coordinate and Set up 
Accident Review Board 

5.7   X   
 

 

 
Conduct Accident 
Review Board 

 
5.7 

 
    

 
X 

 
 

Participate in Accident 
Review Board 

5.7 X X X X X  

 
Complete Monthly Loss 
Report 

 
5.8 

 
 

 
 

 
 

 
 

 
X  
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 Attachment 2 
REPORT ALL WORKER'S COMPENSATION INJURIES TO SHAW CLAIMS DEPARTMENT    
FAX REPORT WITHIN 24 HOURS OF INCIDENT TO 225-932-2636. 
Phone all injuries/ illnesses to Shaw Notification Hotline/Helpdesk 
1-866-299-3445    
     
      

 Supervisor's Employee Injury/Illness Report Form 
                    

EMPLOYEE INFORMATION 
Employee's Social Security Number:   Claim Number:     
Employee's Name:     Home Phone Number:    
Home Address:     Business Line Code:   
Male    Female Date of Birth:   Hire Date:       
Dependents:   Dependents Under 18:   Marital Status:     
Occupation:         Department Name:   
State Hired:   Currently Weekly Wage:   Hourly Wage:     
Hours/Days Worked Per Week:  Days Per Week   Hours Worked Per Day:     
Employment Status:   Employee Report No.: N/A   Employee ID No.: N/A 
Salaried Continued:   Paid For Date of Injury:     Education No. of Years:   
Ever Injured on the Job:   Supervisor Name & Phone:           
                    

EMPLOYER INFORMATION 
Employer Name: The Shaw Group, Inc.         
Work Location:       
Contact Name: Troy Allen Telephone Number: (800) 747-3322 
Employer SIC:       Employer Location Code:     
Employer FED ID:     Employer Code: N/A     
Nature of Business:     
Policy Number:           
          

ACCIDENT INFORMATION 
Date and Time of Injury:                 
Did the Accident Occur at the Work Location:   If no, where did the accident occur? N/A   
Accident Address:                 
Nature of Accident:                 
Give a Full Description of the Accident:  (Be as Factually Complete As Possible)         

                    
                    
                    

Are Other WC Claims Involved? No Date and Time Reported to Employer:       
Person Reported To:                 
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WITNESS INFORMATION 

Were There Any Witnesses?               
If Yes, List Names and How to Contact Them:             
          

INJURY INFORMATION 
Which Part of the Body Was Injured?  (e.g. Head, Neck, Arm Leg)       
What Was the Nature of Injury?  (e.g. Fracture, Sprain, Laceration)           
Part of Body Location: (e.g. Left, Right, Upper, Lower)             
Injury Description:         
                    
Source of Injury:       Is Employee Hospitalized?       
Lost Time:     If Yes, What was First Full Day Out:         
Date Last Day Worked:       Date Disability Began: N/A     
Date Returned to Work:    Estimated Return Date: N/A   
                    

MEDICAL INFORMATION 
ER Treated & Released:       Hospitalized:  Phy./Clinic:     

Hospital - Name, Address, Phone Number:   Was Employee Transported via Ambulance: Yes     No 
N/A                   
                    
Clinic - Name, Address, Phone Number:               

      
                    
                    

ADDITIONAL COMMENTS & INFORMATION 
                    
                    
                    
                    
                    
                    
                    
                    
                    

REPORT PREPARED BY 

Name:     Title:   

Signature:         Phone:     
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ATTACHMENT 3 

VEHICLE ACCIDENT REPORT               
Page 1 of 2 

A
C

C
ID

EN
T 

D
ES

C
R

IP
TI

O
N This report is to be initiated by the employee involved in the accident or his/her direct supervisor.  Please answer all questions completely.  This report 

must be forwarded to the appropriate health and safety representative within 24 HOURS of the accident.  Attach police report. 

ACCIDENT DATE ___________________________________                    TIME ___________________________  A.M. or  P.M. 

LOCATION OF ACCIDENT (CITY, STATE) __________________________________________________________________________  

DESCRIPTION OF ACCIDENT __________________________________________________________________________________ 

________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________ 

WITNESS _____________________________________________________________  PHONE NO. ____________________________ 

ADDRESS ____________________________  CITY ____________________________  STATE __________  ZIP __________________ 

POLICE OFFICER’S NAME AND BADGE #______________________________________  DEPARTMENT ____________________________ 

C
O

M
PA

N
Y 

VE
H

IC
LE

 

DRIVER _______________________________________  DRIVERS LICENSE NO. _____________________  STATE _______________ 

ADDRESS ___________ ________________  CITY ____________________________  STATE __________  ZIP __________________ 

WORK PHONE NO. _(_____)_______________  S.S. NO. ________________  PROJECT NAME/NO. ___________________________ 

VEHICLE NO. __________  YEAR __________  MAKE ____________  MODEL ____________  LICENSE PLATE NO. ______________ 

STATE __________                VEHICLE OWNER:       COMPANY        LEASED/RENTED         PRIVATE VEHICLE 

                                               VEHICLE TYPE:           COMMERCIAL MOTOR VEHICLE             NON-COMMERCIAL 

IF NOT COMPANY-OWNED:  OWNER _________________________________________  PHONE NO _(____)___________________ 

ADDRESS ___________ ________________  CITY ____________________________  STATE __________  ZIP __________________ 

VEHICLE DAMAGE _____________________________________________________________________________________________ 

NO. OF VEHICLES TOWED FROM SCENE ___________   NUMBER OF INJURIES ________  NUMBER OF FATALITIES __________ 

WERE HAZARDOUS MATERIALS RELEASED?       NO     YES IF YES, DESCRIBE MATERIALS ___________________________ 

______________________________________________________________________________________________________________ 

O
TH

ER
 V

EH
IC

LE
 

DRIVER _______________________________________  DRIVERS LICENSE NO. _____________________  STATE _______________ 

ADDRESS ____________________________  CITY ____________________________  STATE __________  ZIP _________________ 

PHONE NO. _(_____)__________________             S.S. NO. _____________________ 

OWNER’S NAME (  CHECK IF SAME AS DRIVER) __________________________________________________________________ 

ADDRESS ___________________________  CITY ____________________________  STATE __________  ZIP _________________ 

INSURANCE COMPANY _________________________________________________  POLICY NO. ___________________________ 

AGENT’S NAME ________________________________________________________  PHONE NO. _(_____)____________________ 

ADDRESS ____________________________  CITY ____________________________  STATE __________  ZIP ________________ 

VEHICLE YEAR __________  MAKE ____________  MODEL ____________  PLATE NO. ______________  STATE ______________ 

VEHICLE I.D. NO. _____________________________________________________________________________________________ 

VEHICLE DAMAGE ____________________________________________________________________________________________ 

PASSENGERS:    NO     YES                 INJURIES:    NO     YES (If Yes, list names and telephone numbers below) 

_____________________________________________________________________________________________________________ 

_____________________________________________________________________________________________________________ 

_____________________________________________________________________________________________________________ 
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 VEHICLE ACCIDENT REPORT Page 2 of 2 
  
WEATHER:  Clear  Cloudy  Fog  Rain  Sleet  Snow Other   
PAVEMENT:  Asphalt  Steel  Concrete  Wood  Gravel/Dirt 

 Brick/Stone Other   
CONDITION:  Dry  Wet  Icy  Pot Holes Other   
TRAFFIC CONTROL:  Traffic Light  Stop Sign  Railroad  No Intersection  No Control 
ROADWAY: Number of Lanes Each Direction:     Residential  Divided Highway  Undivided Highway 
 
 
 
 
 
 
 
 
 
SYMBOLS: 

Your Vehicle        

Other Vehicle(s)    

Pedestrian            
 
Stop Sign               

Yield                     

Railroad                ‡ 
 
ADDITIONAL 
INFORMATION: ______________________________________________________________________________  
_________________________________________________________________________________________ 
___________________________________________________________________________________________ 
 
  
 
EMPLOYEE     ________________________________________         __________________________________________          _______________________________ 
   (Print)      (Signature)     (Date) 
 
SUPERVISOR      ______________________________________    __________________________________________         _______________________________ 
    (Print)     (Signature)     (Date) 
 
HEALTH & SAFETY REP. _____________________________________           _____________________________________ ___________________________ 
     (Print)     (Signature)    (Date) 
 

 
ATTACH POLICE REPORT TO VEHICLE ACCIDENT REPORT  

 
 REPORT MUST BE FAXED TO: 
 CORPORATE CLAIMS DEPARTMENT (FAX:  225-932-2636) 
 WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY. 
 

REPORT ALL CHARGEABLE VEHICLE ACCIDENTS TO SHAW NOTIFICATION HOTLINE/HELPDESK 
(PHONE:  1-866-299-3445)

 Draw and name roadways 
showing each vehicle, 
direction of travel, and point 
of impact.  Indicate travel 
before the accident with  a 
solid line, and post-accident 
movement with a broken 
line. 
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 ATTACHMENT 4 
 
 EQUIPMENT, PROPERTY DAMAGE AND GENERAL LIABILITY LOSS REPORT 
 

This report is to be completed for all losses or damage to company property in excess of $2,500.00 and all third party damage, regardless of value, 
resulting from company activities. 
 
PROJECT/LOCATION            PROJECT NO.        DATE   
ADDRESS   
HOW DID DAMAGE OR LOSS OCCUR:    
  
  
DESCRIPTION AND VALUE ($) OF DAMAGED/LOST/STOLEN PROPERTY:    
  
LOCATION OF DAMAGED/LOST/STOLEN PROPERTY (Before Loss):    
  
DATE AND TIME OF DAMAGE, LOSS, OR THEFT:  Date:      Time:      

a.m./p.m. 
 
OWNER OF DAMAGED/LOST/STOLEN PROPERTY: 
Name          Phone No.   (          )  
Address           City   
Employer and Address   
 
INJURED PARTIES (Also complete a Supervisor’s Employee Injury Report if a Company Employee): 
Name          Phone No.   (          )  
Address           City   
Employer and Address   
Description of Injury   
 
WITNESSES: 
1. Name         Home Phone (          )  

Home Address          City   
Employer and Address   

2. Name         Home Phone (          )  
Home Address          City   
Employer and Address   

 
WERE PICTURES TAKEN?   YES  NO 
WERE POLICE NOTIFIED?   YES  NO DEPT.      REPORT NO.   
 
COMPLETED BY:    ____________________________________           __________________________________________          _______________________________ 

        (Print)     (Signature)     (Date) 
 

 
PROJECT/LOCATION MANAGER: :    _________________________________    _________________________________________    __________________________ 

          (Print)    (Signature)    (Date) 
 
 
 REPORT MUST BE FAXED TO: 
 CORPORATE CLAIMS DEPARTMENT (FAX:  225-932-2636) 
 WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY 
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 ATTACHMENT 5 
 INCIDENT INVESTIGATION REPORT 
 

* Must Be Completed Within 72 HOURS  & Relevant Support Documentation Must Be 
Attached / Submitted* 

   
Investigation Date         Date of Incident   
 
Employee Name   
 
Supervisor Name   
 
Project Number/Name    /  
 
Location of Incident   
 
· Incident Classification 

Injury   First Aid   Vehicle  Chargeable   DOT   DOT Vehicle 
 OSHA Recordable    Non-chargeable     DOT Reportable 
 Lost Workday 
 Restricted Workday  Near Miss     General Liability  

 
· Description (Provide facts, describe how incident occurred, provide diagram [on back] or photos) 
 

  
 

  
 
· Analysis  (What unsafe acts or conditions contributed to the incident?) 
 

  
 

  
 

 ____ 
 

 ____ 
 

· Corrective Action(s) (List corrective action items, responsible person, scheduled completion date) 
 

  
 

  
 
  
 

 
· Witness Names (Complete Attachment 6 – Employee Witness Statement) 
 

  
 

 ____ 
 
  

 
 ____ 
 

Investigated By                                         
Print Name    Signature             Date 

 
Project/Location Mgr.                                   

Print Name    Signature           Date 
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ATTACHMENT 6a 

Injured Employee Statement 
*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT* 

 
This form should be completed by the injured employee involved in the incident. Describe only the 
facts for which you have personal knowledge.  If you have no knowledge of a particular question, 
write “no knowledge”.   
 
Company                       
Exact Location of Incident/Accident                
Name of Injured Employee                   
Date of Incident/Accident     Time                am     pm  
Date of this Statement     Time                am     pm  
Time your shift begins? Time                am     pm  Time your shift ends?Time                am     pm  
Name of Known Witnesses:         
 Name                     
 Name                    
 Name                    
 Name                    
Your Immediate Supervisors Name                   
If not employed by Shaw E&I, enter name of company and phone number             
Have you had a prior injury similar to this injury?                  
                       Was it while you were at work?                 
                       What date did the prior injury occur?    
Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident.       
                         
                         
                         
                         
                         
                         
                         
                         
 
I certify that, to the best of my knowledge, all of the above information is complete, accurate and 
factual.  I acknowledge that the intentional falsification or altering of facts or making misleading 
statements may be grounds for disciplinary action. 
 
 
  Signature/Date             Print Name 
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ATTACHMENT 6b 

Employee Witness Statement 
*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT* 

 
This form should be completed by every employee working in the crew of the injured employee and 
by every other employee with knowledge of events or circumstances involved in the incident. 
This information is being solicited from you so that the company can accurately assess the reported 
incident to avoid similar occurrences in the future.  Describe only the facts for which you have 
personal knowledge.  If you have no knowledge of the incident, write “no knowledge”.   
 
Company                       
Exact Location of Incident/Accident                 
Name of Injured Employee                   
Date of Incident/Accident         Time   am pm  
Date of this Statement         Time   am pm  
Time your shift begins? Time   am pm     Ends   am pm  
Witness Information:          
 Name                      
 Home Phone No.                   
 Home Address                   
 County       Zip              
Witness' Supervisor Name                   
If not employed by Shaw E&I, enter name of company             
Company Phone Number                   
Did You See the Incident/Accident?                 
How Far From You (approx., in feet) Did the Incident/Accident Occur?   
Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident.        
                          
                          
                          
                          
                          
                          
                          
                          
 
I certify that, to the best of my knowledge, all of the above information is complete, accurate and 
factual.  I acknowledge that the intentional falsification or altering of facts or making misleading 
statements may be grounds for disciplinary action. 
 
 
  Witness Signature/Date             Print Name 
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ATTACHMENT 7 

 
 ACCIDENT REVIEW BOARD 
 

 
DATE: 
 

 
LOCATION: 

 
BOARD MEMBERS: 
 
 
 
ACCIDENT DATE: 
 

 
EMPLOYEE(S) INVOLVED IN INCIDENT: 

 
INVESTIGATION COMPLETE: YES   
 NO   

 
ACCIDENT CLASSIFICATION: 

 
THE FOLLOWING INFORMATION MUST BE PROVIDED BY THE REVIEW BOARD FOR THIS INCIDENT (PRINT): 

SUPERVISOR: __________________________________________ PROJECT/LOCATION MGR.: ______________________________ 

 
POTENTIAL CAUSE OF ACCIDENT: 
 
 
 
 
 
ACTION BY BOARD*: 
 
 
 
 
 
 
 
 
* ALL ACTIONS BY THE ACCIDENT REVIEW BOARD ARE SUBJECT TO FINAL REVIEW BY THE HUMAN RESOURCES AND LEGAL DEPARTMENTS. 

ACCEPTED: 
 
___________________________________________________ 

(Employee Signature) 

 
 
___________________________________________________ 

(Supervisor Signature) 
APPROVED:  
 
___________________________________________________ 

(Project/Location Manager) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 

APPROVED:  
 
___________________________________________________ 

(Business Line Health and Safety Manager or Designee) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 

APPROVED:  
 
___________________________________________________ 

(Business Line Vice President) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 
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ATTACHMENT 8 
 
 INJURY/ILLNESS CLASSIFICATION GUIDELINES 
 
First Aid Treatment – If the incident requires only the following types of treatment, consider it first  
aid.  Do Not record the case if it involves only: 
 

• Using non-prescription medications at non-prescription strength 
• Administering tetanus immunizations 
• Cleaning, flushing, or soaking wounds on the skin surface 
• Using wound coverings such as bandages, Band-Aids™, gauze pads, etc., or using 

SteriStrips™ or butterfly bandages 
• Using hot or cold therapy 
• Using any totally non-rigid means of support, such as elastic bandages, wraps, non-rigid 

back belts, etc. 
• Using temporary immobilization devices while transporting an accident victim (slings, neck 

collars, or back boards) 
• Drilling a fingernail or toenail to relieve pressure, or draining fluids from blisters 
• Using eye patches 
• Using simple irrigation or a cotton swab to remove foreign bodies not embedded in or 

adhered to the eye 
• Using irrigation, tweezers, cotton swab or other simple means to remove splinters or foreign 

material from areas other than the eye 
• Using finger guards 
• Using massages 
• Drinking fluids to relieve heat stress  
 

Medical Treatment – Includes managing and caring for a patient for the purpose of combating disease 
or disorder.  The following are not considered medical treatments and are not recordable: 
 

• Visits to a doctor or Licensed Health Care Professional (LHCP) solely for the purpose of 
observation or counseling 

• Diagnostic procedures, including administering prescription medications that are used solely for 
diagnostic purposes 

• Any procedure that can be labeled first aid (see above descriptions) 
 
OSHA Recordable Injuries and Illnesses 
 
Work related injuries and illnesses that result in the following should be recorded on the OSHA 
300 Log: 
 

• Death 
• Loss of consciousness 
• Days away from work 
• Restricted work activity or job transfer 
• Medical treatment beyond first aid.  
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You must also record any work related injury or illness that involves cancer, chronic irreversible 
disease, a fractured or cracked bone, or a punctured eardrum.   
 
Additional Recordable Criteria 
 
You must also record the following conditions when they are work related: 
 

• Any needle stick injury or cut from a sharp object that is contaminated with another person’s 
blood or other potentially infectious material 

• Any case requiring an employee to be medically removed from a site under the requirements 
of an OSHA health standard 

• Any Standard Threshold Shift (STS) in hearing (i.e., cases involving an average hearing loss 
of 10dB or more in either ear) 

• Tuberculosis infection as evidenced by a positive skin test or diagnosis by a physician or 
other licensed health care professional after exposure to a known case of active tuberculosis. 
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ATTACHMENT 9B 
MEDICAL FORMS 

 
AUTHORIZATION FOR TREATMENT OF OCCUPATIONAL INJURY/ILLNESS 

 
 
Employee Name:   
Social Security #:             Injury:       Illness:      
Job Title:              Incident Date:   
Project/Location             Location of Accident/Exposure: 
Telephone #:                 
H&S Representative:         
Body Part(s) Injured:   
Describe in detail how incident occurred:    
  
 
 
TO TREATING PHYSICIAN: 
In the case of occupational injury/illness, please examine the employee and render necessary conservative treatment directly 
related to the occupational injury/illness. 
 
Light Duty Work: 
It is the policy of our company to provide work assignments, whenever possible, for employees with physical activity restrictions 
resulting from an occupational injury/illness.  If the employee will be subject to a restriction, please contact Health Resources 
before releasing the employee, so that a light duty assignment may be arranged.  
 
Medically Unfit to Return to Work: 
It is the policy of our company to assist employees unable to return to work, due to an injury/illness, in obtaining needed 
medical care and other available benefits.  Medical findings are also used to help evaluate unsafe conditions that may have led 
to the incident.  Please help us assist our employees by contacting Health Resources with your findings as soon as possible, 
preferably before the employee leaves your office, but not later than the close of business on the day of initial treatment. 
 
Health Resources:  Telephone:  1-800-350-4511  Fax:  (800) 853-2641 
 
Please Send Reports To   Health Resources                     AND        The Shaw Group, Inc. Corporate Claims Department 
Both of the Following:        600 West Cummings Park, Suite 3400   4171 Essen Lane 
                                            Woburn, Massachusetts  01801            Baton Rouge, LA  70809 
 
Please Send Bills To: The Shaw Group, Inc. Corporate Claims Department 
    4171 Essen Lane 
    Baton Rouge, LA  70809 
 
 
DOCTOR, Please provide: 
Medical Diagnosis:   
Treatment Provided:   
  
Recommended Work Limitation/Restriction:   
Return Visit Needed: No      Yes      Date if Yes      First Aid Only  
Physician Name:           Physician Telephone:   
Physician Signature: _____________________________________________________  Date: _________________________ 
 
 YOU MUST CALL HEALTH RESOURCES FOR ALL OCCUPATIONAL INJURIES/ILLNESSES 
 REQUIRING OUTSIDE MEDICAL TREATMENT:  1-800-350-4511. 
  

FAX COMPLETED FORM TO HEALTH RESOURCES (800) 853-2641. 
 
 

Send Bills to Shaw Corporate Claims Department
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ATTACHMENT 9B 
MEDICAL FORMS 

AUTHORIZATION FOR RELEASE OF PROTECTED MEDICAL INFORMATION 
 
Printed Name: ___________________________________________ Date of Birth: _______________________ 
 
Address: _____________________________________________________________________________ 
 
Social Security #:______________________________________ Home Telephone:_____________________ 
 

Authority to Release Protected Health Information  
 
I hereby authorize the release of medical information, identified in this authorization form, and provide such information to: 
 
HEALTH RESOURCES      The Shaw Group Inc. 
600 West Cummings Park, Suite 3400           AND                 4171 Essen Lane 
Woburn, Massachusetts  01801     Baton Rouge, Louisiana 70809 
Phone:  (800) 350-4511      Phone:  225-932-2500 
Fax:  (800) 853-2641      Fax:       225-932-2636  
 

The Information To Be Released includes the following: 
 
Complete health record Discharge summary Progress notes 
History and physical exam Consultation reports X-ray films / images 
Laboratory test results X-ray & Image reports Itemized bill 
Diagnosis & treatment codes Complete billing record  
 
Other, (specify)____________________________________________________________________________ 
 

Purpose of the Requested Disclosure of Protected Health Information 
 
I am authorizing the release of my Protected Health Information.   

Drug and/or Alcohol Abuse, and/or Psychiatric, and/or HIV/AIDS Records Release 
I understand if my medical or billing record contains information in reference to, psychiatric care, sexually transmitted disease, hepatitis B or C 
testing,  previous drug and/or alcohol abuse and/or other sensitive information, I agree to its release. Check One:     Yes       No 
 
I understand if my medical or billing record contains information in reference to HIV/AIDS (Human Immunodeficiency Virus/Acquired 
Immunodeficiency Syndrome) testing and/or treatment I agree to its release.  Check One:     Yes       No 
 

Right to Revoke Authorization 
Except to the extent that action has already been taken in reliance on this authorization, the authorization may be revoked at any time by submitting a 
written notice to The Corporate Claims Dept. at The Shaw Group Inc., 4171 Essen Lane, Baton Rouge, Louisiana 
70809. Unless revoked, this authorization will expire at which time completion of treatment for the injury or illness has been accomplished. 
 

Re-disclosure 
I understand the information disclosed by this authorization may be subject to re-disclosure by the recipient and no longer be protected by the 
Health Insurance Portability and Accountability Act of 1996.    
 
Signature of Patient or Personal Representative Who May Request Disclosure 
I understand that I do not have to sign this authorization.  However, if health care services are being provided to me for the purpose of providing 
information to a third-party (e.g. fitness-for-work test), I understand that services may be denied if I do not authorize the release of information 
related to such health care services to the third-party.  I can inspect or copy the protected health information to be used or disclosed.  I hereby 
release and discharge  _ The Shaw Group Inc of any liability and the undersigned will hold The Shaw Group Inc  harmless for 
complying with this Authorization.  
 

                                                                             
Signature: ______________________________________ Date: _________________________________ 
 
Description of relationship if not patient: _______________________________________________ 
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ATTACHMENT 9C 
MEDICAL FORMS 

 
RETURN-TO-WORK EXAMINATION FORM 

  
Exam Date:   /   /   Employee Name:         

Birth Date:   /   /   Social Security #:    -   -   

Job Title:         Sex:  Male      Female 
 
 
 
Examining Provider:  Please complete this form and fax to Health Resources at (800) 853-2641.  Please 

contact Health Resources at (800) 350-4511 to report status of employee post-
treatment. 

 

DIAGNOSIS:              

TREATMENT PLAN:             

MEDICATIONS:             

PHYSICAL THERAPY:             

OTHER:              

 May return to full duty work effective        /       /        

 May return to limited duty from        /       /        to        /       /        

 Unable to return to work from        /       /        to        /       /        
 

WORK LIMITATIONS: 
 Restricted lifting/pushing/pulling:  maximum weight in lbs:    (company limits all lifting to ≤ 60 lbs). 

 Work only with right/left hand.   Restricted repetitive motion right/left hand. 

 Sitting job only.     Restricted operation of moving equipment. 

 Other:               
 
FOLLOW-UP PLAN: 

 Release from care. 

 Schedule for follow-up appointment on        /       /       . 
Time     AM/PM 

 Referral to       
Appointment date        /       /        Time           AM/PM 

 
Comments:              

 
________________________________     ______________________________     __________________ 
             Examiner’s Name (print)     Examiner’s Signature             Date 
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ATTACHMENT 10 

 
HELP DESK / HOTLINE NOTIFICATION GUIDELINES 

 
 
Any incident, as defined in the bulleted items below, requires corporate notification as soon as practical but 
not longer than one hour after occurrence, via the Health and Safety Help Desk / Hotline.  This requirement 
is a corporate wide directive and applies to all Shaw Group companies, not just Shaw E&I.  As such, the 
responsibility for whom makes this notification has purposefully not been defined.  This is due to the various 
types of projects in which The Shaw Group performs activities.  Some projects may only consist of three 
technicians at a site; others may involve multiple levels of site management and consist of 200+ employees.  
Therefore, the intent is for the supervisory/management person to communicate the notification requirements to 
his/her employees and make the appropriate determination as to how the notification takes place.   
 
Immediate Corporate Notification via Help Desk: 1-866-299-3445 
 
• Illness and/or injury (doctors cases and above); 
• Property damage (dollar amount greater than $2,500); 
• Automobile accidents (All); 
• Criminal activity (i.e. bomb threat, theft); 
• Natural disaster (i.e. earthquakes, flood, storm damage, hurricanes);  
• Explosion and/or fires (that results in property damage greater then $2,500 or result in injury); 
• Environmental spills/releases (incidents that requires regulatory notification or have an offsite impact); 
• Regulatory visit (i.e. OSHA, EPA, DEQ, MSHA, etc.);  
• Fatalities 
 
Note: 

• Help Desk / Hotline notification is in addition to the requirement to inform Health Resources of all 
incidents requiring off-site medical attention by calling 1-800-350-4511. This call should be made 
prior to transporting the employee such that they can coordinate physicians’ services prior to arrival 
of the employee to the medical facility. 

 
• As stated above, the notification requirements are a corporate directive and apply to the entire Shaw 

Group.  . Accordingly, Shaw E&I managers/supervisors should use sound judgment as it pertains to 
the two bulleted items that have been highlighted above.  Although they may not be desired events, 
some Environmental spills/releases that occur may not be an uncommon situation at a particular site. 
In addition, there may be projects in which the EPA or some other regulatory agency visits on some 
normal frequency.  Events such as these, which would typically be unusual at a construction or 
fabrication site, are not so unusual to some of our environmental projects.   As such, a notification to 
the helpdesk would not be required.  
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PROCEDURE 
 
Subject: ACCIDENT PREVENTION PROGRAM:   

TIER 1, SR. MANAGEMENT, LEADERSHIP SAFETY ASSESSMENTS  
  
 
1.0 PURPOSE AND SUMMARY  

This procedure establishes the requirement for our Senior Management staff to perform 
Leadership Safety Assessments (LSA’s) of Shaw E&I project, laboratory and office locations.  
For this procedure, Tier 1 Senior Management is considered to be Business Line President’s and 
their direct report staff.  These assessments are an integral part of the overall accident prevention 
program by proactively identifying opportunities for safety improvement and demonstrating 
Senior Management’s commitment to health and safety. 

 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Procedure 

3.1 Safety Inspection Types, Documentation and Responsibilities 
3.2 Training 
3.3 Joint Inspections 
3.4  Safety Improvement Log 
3.5  Guidance Documents 

4.0 Responsibility Matrix 
4.1 Procedure Responsibility 
4.2 Action/Approval Responsibilities 

 5.0 Exception Provisions 
6.0 Cross References 
7.0 Attachments 

 
3.0 PROCEDURE 

Assessments and inspections of project, laboratory, and office locations by managers, 
supervisors, and the health and safety staff are critical factors in a comprehensive accident 
prevention program.  Senior Management LSA’s help demonstrate management’s commitment 
to employee, subcontractor and client stakeholder safety and serve to assist in gauging the safety 
culture and value system of the company.   Senior Management assessments are not designed to 
be as robust as the more technical and detail specific safety inspections performed by project 
management, safety officers, etc., however, they are critical to our continuous improvement 
process. 

 
3.1 Safety Assessment Performance, Documentation and Responsibilities 

Safety assessments are required by various tiers and functions of, and within, the 
management structure.  The objective for Senior Management is for these leaders to 
visibly demonstrate their concern for safety by direct contact with employees while in 
the workplace.  Each assessment is to be documented on the Leadership Safety 
Assessment report (see Attachment 3). 

UNCONTROLLED WHEN PRINTED
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The primary responsibilities of the senior manager include but are not limited to: 
 

• Interviewing employees with regard to health and safety issues and how they might 
be corrected.  Sample questions are provided, but managers should refrain from 
having notes with them during interviews 

• Observing and, if detected, correcting unsafe conditions and acts 
• Reviewing relevant documents as well as verbally verifying that corrective actions 

have been assigned to a responsible site manager and implemented 
• Reviewing the Safety Improvement Log  to ensure progress is being made on 

correcting unsafe acts or conditions identified in other inspections 
 

Positive safety observations and safety issues not specifically addressed in the safety 
inspection report can be documented on the last page of the report.  Project / Site 
management will be given the information and data observed by the senior manager and 
they will be responsible to enter each unsafe act/condition and respective corrective 
action(s) on the Safety Improvement Log.  In addition, the LSA will be forwarded to the 
Regional Safety Manager or Business Line Safety Director for recordkeeping and data 
collection purposes. See Attachment 2 for more detail on the proper routing of each 
inspection report. 
 

 3.2 Best Practices 
 Observations of superior safety practices that may be benchmarked at other projects, 

offices or laboratories should be documented on the last page of the appropriate safety 
inspection report. 

 
 3.3 Training 

Tier 1 Senior Managers must complete Leadership Safety Assessment training to 
develop their inspection skills.  Health and Safety representatives will provide this 
training as needed.  
 

3.4 Joint Inspections 
Tier 1 Senior Managers are encouraged to conduct safety inspections jointly with Health 
and Safety Managers and Directors. 
 

3.5 Safety Improvement Log 
Each project, office and laboratory will maintain a Safety Improvement Log (Attachment 
6).  The Safety Improvement Log is the central repository for all observations for safety 
improvements identified through any type of safety inspection.  Project, Office and 
Laboratory Managers will verify that corrective actions listed in the Safety Improvement 
Log are completed in a timely manner and validate that the corrective action(s) taken is 
effective in preventing accidents. 
 

3.6 Guidance Documents 
Prior to conducting a safety inspection, inspectors should consult the Safety Observation 
Guidance Checklist (Attachment 4) and Management Safety Assessment Inquiry 
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Guidance (Attachment 5) which contains sample questions for supervisors and hourly 
employees for assistance in preparing for the inspection.   

 
4.0 RESPONSIBILITY MATRIX 
 

4.1 Procedure Responsibility 
The Sr. Director of EH&S is responsible for the issuance, revision, and maintenance of 
this procedure. 

 
 4.2 Action/Approval Responsibilities   
 

4.2.1   Tier 1 Senior Management  
Each senior manager is required to conduct Leadership Safety Assessments 
(LSAs), at field projects, laboratories or offices at the minimum rate of one per 
quarter, to demonstrate their commitment to safety and reinforce the 
responsibilities of project management. For this procedure, Senior Management 
is considered to be Business Line President’s and their direct reports to the 
Business Line. Findings during each Leadership Safety Assessment are to be 
brought to the attention of the project manager and/or Site Manager so that 
corrective action can be initiated.  The Leadership Safety Assessment is 
documented on the Leadership Safety Assessment Report (Attachment 3). 

 
 

4.2.2 Business Line EHS Director 
The Business Line EHS Director will oversee the safety inspection process 
within the respective business lines, annually review the process for 
effectiveness, and review the content of safety inspection reports to identify 
trends. The Business Line Health and Safety Director will also ensure that the 
Business Line Health and Safety Administrator maintains metrics for the 
completion of each type of required safety inspection and index and compiles 
inspection data. 

 
5.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 

 
6.0 CROSS REFERENCES 

HS013 Health and Safety Procedure Variances 
 
7.0 ATTACHMENTS 

1 Management Safety Inspections Responsibility Matrix 
2 Management Safety Inspections Requirement Matrix 
3 Leadership Safety Assessment Report.  

 4 Safety Observation Guidance Checklist 
5 Safety Inspection Inquiry Guidance 
6 Project/office/Laboratory Safety Improvement Log 
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 ATTACHMENT 1 
 
 ACCIDENT PREVENTION PROGRAM:  MANAGEMENT SAFETY INSPECTIONS 
 RESPONSIBILITY MATRIX 
 

 
 

 
 

 
Responsible Party 

 
Action 

 
 

Procedure 
Section 

    
Business 

Line 
EH&S 

Director

 
 
 

Senior 
Manage-

ment 

 
 

Project 
Manager/

Site 
Manager

 
 
 

Project 
Supervisor 

 
 

Regional/ 
Site H&S 

Rep 

 
Sr. Director 

of EH&S 
 
Issue, Revise, and 
Maintain Procedure 

 
4.1  

 
 

 
 

 
 

 
 

 
X 

 
Conduct Leadership 
Safety Assessments 

 
3.1 

4.2.1 
 

 
X 

 
 

 
 

 
 

 
 

 
Conduct Safety 
Inspections 

 
3.1 

4.2.1 
 

 
 

X 
 

 
 

 
 

 
 

 

 
Give Completed 
Reports to Health 
and Safety 
Representative 

 
3.1 

  
 

 
 

X 
 

X 
 

 
 

 

 
Review Reports and 
Forward to Health 
and Safety Manager 

 
3.1 

 
 

 
 

 
 

 
 

X 
 

 

 
Conduct Inspection 
Workshops 

 
3.3  

 
 

 
 

 
 

 
X 

 
 

Process Review, 
Trend Analysis and 
Maintenance of 
Performance Metrics 

4.2.2 

X      
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 ATTACHMENT 2 
 

ACCIDENT PREVENTION PROGRAM: MANAGEMENT SAFETY INSPECTIONS 
REQUIREMENT MATRIX 

Tier  Level Management 
Level Form used Frequency Routing (1) 

1 Tier 1 Senior 
Management 

Leadership Safety Assessment 
Report HS-021a 

One / quarter BL H&S Director 

2 Tier 2 Senior 
Management 

Leadership Safety Assessment 
Report HS-021b 

Two/quarter BL H&S Director 

3 Project 
Managers/ 
Site Managers 

Project Manager/Site 
Manager Safety Inspection 
HS-021c 

Two / Month Direct Supervisor, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Office 
Managers 

Office Safety Inspection 
Report HS-021c 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Laboratory 
Managers 

Laboratory Safety Inspection 
Report HS-021c 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Project 
Supervisors 

Project Safety Inspection 
Report HS-021c 

Two / Month  Project Manager, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Health & 
Safety 
Managers/Rep
resentatives 

Joint Inspections (with Senior 
Managers, Project/Site 
Managers, Office Managers, 
Lab Managers or Project 
Supervisors) HS-021c 

Three/quarter  As appropriate  

(1) The BL H&S Director and Regional H&S Managers will forward a copy to the BL H&S 
Administrator for filing and metric tracking 
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 ATTACHMENT 3 
           TIER 1 LEADERSHIP SAFETY ASSESSMENT REPORT 

Click here to access the on-line form 

 

http://shawnetv2.shawgrp.com/sites/ehs/ei/T1LSA/Forms/template.xsn
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Click here to access the on-line form

http://shawnetv2.shawgrp.com/sites/ehs/ei/T1LSA/Forms/template.xsn
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ATTACHMENT 4 
 

SAFETY OBSERVATION GUIDANCE CHECKLIST 
(Use as a guidance tool, review before going out to the field to do your safety assessment 

 
CATEGORY A CATEGORY B CATEGORY C 
Personal Protective Equipment Positions of People Reactions of People 
  Eyes and Face   Striking Against   Adjusting Personal 
  Ears   Struck By      Protective Equipment 
  Head   Caught Between   Changing Position 
  Hands and Arms   Falling   Rearranging Job 
  Feet and Legs   Temperature Extremes   Stopping Job 
  Respiratory System   Electrical Current   Attaching Grounds 
  Trunk   Inhaling   Hiding, Dodging 
     Absorbing   Changing Tools 
 
 
CATEGORY D CATEGORY E CATEGORY F 
Tools and Equipment Procedures Orderliness 
  Right for Job?   Is Standard Practice   Standards Established? 
  Used Correctly      Adequate for Job?   Standards Understood? 
  In Safe Condition?   Is Standard Practice   Obstruction in 
  Seat Belts in Use?      Established?      Passageways 
  Barricades or   Is Standard Practice   Disorganized Tools, 
    Warning Lights      Being Maintained      Materials 
  Chocks/Restraints   Work Permit Proper?   Obstructions by 
     Properly Used?   Fire Watch Adequate?      Stairs/Platforms 
     Gas Test (if needed) 
        Satisfactory? 

 
 
CATEGORY G CATEGORY H CATEGORY I 
Physical Appearance Considerations Clothing Performance 
Deafness   Loose Clothing?   Unsafe Acts 
Age     Watches, Rings, and Chains?   Job Knowledge 
Size     Lose Shoelaces?   Initiative (Interest) 
Blisters    Safety Shoes?   Following Standard  
Cuts or Abrasions   Loose Shoe Soles or Heels?   Practice 
Stiff Joints   Glasses?    Quality of Workmanship 
Shortness of Breath   (Broken or Missing Parts) 
Glasses 

 
 
CATEGORY J 
Attitude 
  Preoccupied? 
  Worried? 
  Angry? 
  Quick Tempered? 
  Cooperative? 
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ATTACHMENT 5 
 

MANAGEMENT SAFETY ASSESSMENT INQUIRY GUIDANCE 
 

Addressed to Supervisory Employees (Do not ask all; select 4-5 that you believe 
apply most or you feel most comfortable asking) 
 

1)  Which rules and procedures do your employees find difficult to follow?  Why? 

2)  What do you think your employees think you expect of them? 

3)  Tell me about the safety program. 

4)  What changes have you seen in site safety in the past year or two? 

5)  What approach do you use to help your employees become more familiar with rules and procedures? 

6)  What are you doing to achieve accident-free performance? 

7)  What part of safety do you emphasize?  How?  Why? 

8)  What area, job, activity, or piece of equipment do you think needs safety attention?  Why? 

9)  What assignments or jobs do you think your employees worry about most regarding safety?  Why? 

10) Why are rules and procedures violated? 

11) What is the injury experience of your employees? 

12) How do you measure your employees’ safety performance? 

13) What are your employees’ safety needs? 

14) What does your manager expect of you with respect to safety?  How are these expectations communicated to you? 

15) How often do you discuss safety with your manager?  On what occasions? 

16) Does your manager tell you what he or she thinks of your group’s safety performance?  Does your manager tell you   
what he or she thinks of your performance and contribution? 

17) Does your manager inspection with you?  How frequently?  How do you benefit from this activity? 

18) Can you use disciplinary measures to correct safety violations?  Have you ever done so?  When? 

19) Do you give pre-job safety instructions?  What do you say?  Do you check to ensure compliance? 

20) How much time do you spend in the site? 

21) How often do you watch people work? 
 
22) Do you ever try to anticipate the next injury?  Where and how do you think it will occur? 
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MANAGEMENT SAFETY ASSESSMENT INQUIRY GUIDANCE 
 

Addressed to Hourly Employees (Do not ask all; select 4-5 that you believe 
apply most or you feel most comfortable asking) 
 

1) What has been the safety experience of this group? 

2) What, if anything, needs additional safety attention? 

3) What part of your job do you worry about most?  Why? 

4) What do you think your supervision expects of you regarding safety? 

5) Why are rules and procedures violated? 

6) Which rules and procedures do you find difficult to follow? 

7) Which tools and/or equipment do you find difficult or hazardous to use?  Why? 

8) What areas of safety has supervision emphasized?  How? 

9) Who in the site do you think is really responsible for developing and maintaining good safety 
performance? 

10) Tell me about the safety training you received for your job. 

11) Have you ever short cut safety practices on your job?  What caused you to take this action? 

12) Do you ever contribute to developing safety measures, ideas, or rules and procedures? 

13) Have you ever submitted a safety suggestion?  Why?  What were the results of your action? 

14) How do you evaluate supervision’s efforts in the safety program? 

15) What aspect of the safety program do you like?  Why? 

16) If you were in charge of administering the safety program, what changes would you make?  How?  
Why? 

17) To whom do you go when you have a safety problem? 

18) Where is the greatest potential for serious injury in your area? 

19) What aspects of the operation are most likely to cause trouble? 

20) Tell me about your safety meetings.  Are they worthwhile?  Are they opportunities for two-way 
communications? 
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ATTACHMENT 6 
 

Project/Office/Lab Safety Improvement Log 
          

Date 
Identified 

Source 
(1) 

Observation 
Description  

Severity 
Level 

(2) 
Corrective Action Person 

Responsible

Projected 
Resolution 

Date 

Date 
Corrected

Verified 
By 

(Initials)

Validation 
By 

(Initials) 
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
          

(1) Source: Safety Observation (SO)        
Project Safety Inspection Report (PSIR)        
Project/Site Manager Safety Audit (PMSA)        
Office Safety Inspection Report (OSIR)        
Laboratory Safety Inspection Report (LSIR)        
Leadership Safety Assessment (LSA)        
          
(2) Severity Level: 1 OSHA / Regulatory Violation        
       2 Internal / Client Violation        
       3 Recommended / Best Practice        
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PROCEDURE 
 
Subject: ACCIDENT PREVENTION PROGRAM:   

TIER 2 MANAGEMENT SAFETY INSPECTIONS  
  
 
1.0 PURPOSE AND SUMMARY  

This procedure establishes the requirement for management safety inspections of Shaw E&I 
project, laboratory and office locations. For this procedure, Tier 2 Senior Management is 
considered to be those managers above the level of Project Manager (PM) with operational 
responsibilities. Senior PM's with multiple projects are also considered as Tier 2.  This would 
include Program Managers, Directors, and Department heads that are not direct reports to 
their respective Business Line President.   
These inspections are an integral part of the overall accident prevention program by proactively 
identifying opportunities for safety improvement and demonstrating management’s commitment 
to health and safety. 

 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Procedure 

3.1 Safety Inspection Types, Documentation and Responsibilities 
3.2 Training 
3.3 Joint Inspections 
3.4  Safety Improvement Log 
3.5  Guidance Documents 

4.0 Responsibility Matrix 
4.1 Procedure Responsibility 
4.2 Action/Approval Responsibilities 

 5.0 Exception Provisions 
6.0 Cross References 
7.0 Attachments 

 
3.0 PROCEDURE 

Regular inspections of project, laboratory and office locations by managers, supervisors, and the 
health and safety staff are critical factors in a comprehensive accident prevention program.  
Management safety inspections help demonstrate management’s commitment to safety and 
verify that proper work practices are in use.  These inspections are also used to verify the 
existence of safe work conditions and regulatory compliance.  All employees are afforded the 
opportunity to participate in the inspection via the safety interview process. 

 
3.1 Safety Inspection Types, Documentation and Responsibilities 

Safety inspections are required by various tiers and functions of, and within, the 
management structure.  The objective is for managers to visibly demonstrate their 
concern for safety by direct contact with employees while in the workplace.  Each 
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inspection is to be documented on the appropriate safety inspection report (see 
Attachment 3). Tier 1 Management Safety Assessments are covered under HS021.a.  

 
The primary responsibilities of the inspector include: 

 
• Interviewing employees with regard to health and safety issues and how they might 

be corrected.  Sample questions are provided, but inspectors should not have notes 
with them during interviews 

• Observing and correcting unsafe conditions and acts 
• Verifying that corrective actions have been assigned to a responsible employee and 

implemented 
• Reviewing the Safety Improvement Log to ensure progress is being made on 

correcting unsafe acts or conditions identified in other inspections 
 

Positive safety observations and safety issues not specifically addressed in the safety 
inspection report can be documented on the last page of the report.  A list of all 
corrective action items will be maintained showing the corrective action, responsible 
person, and the date action is to be completed.  Project management will enter each 
unsafe act/condition and respective corrective action(s) on the Safety Improvement Log. 
 Completed inspection reports are given to the project/office health and safety 
representative for initial review.  A copy of the completed report will then be forwarded 
to the respective business line manager and business line health and safety manager for 
further review and tracking.  See Attachment 2 for more detail on the proper routing of 
each inspection report. 
 

 3.2 Best Practices 
 Observations of superior safety practices that may be benchmarked at other projects, 

offices or laboratories should be documented on the last page of the appropriate safety 
inspection report. 

 
 3.3 Training 

Senior Managers must complete Leadership Safety Assessment training to develop their 
inspection skills.  Health and Safety representatives will provide this training as needed.  
 

3.4 Joint Inspections 
Managers are encouraged to conduct safety inspections jointly with EH&S Managers 
and Directors. 
 

3.5 Safety Improvement Log  
Each project, office and laboratory will maintain a Safety Improvement Log (Attachment 
6).  The Safety Improvement Log is the central repository for all observations for safety 
improvements identified through any type of safety inspection.  Project, Office and 
Laboratory Managers will verify that corrective actions listed in the Safety Improvement 
Log are completed in a timely manner and validate that the corrective action(s) taken is 
effective in preventing accidents. 
 
 

3.6 Guidance Documents 
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Prior to conducting a safety inspection, inspectors should consult the Safety Observation 
Guidance Checklist (Attachment 4) and Management Safety Assessment Inquiry 
Guidance (Attachment 5) which contains sample questions for supervisors and hourly 
employees for assistance in preparing for the inspection.   

 
4.0 RESPONSIBILITY MATRIX 
 

4.1 Procedure Responsibility 
The Sr. Director of EH&S is responsible for the issuance, revision, and maintenance of 
this procedure. 

 
 4.2 Action/Approval Responsibilities   
 

4.2.1   Tier 2 Senior Management  
Each tier 2 senior manager is required to conduct Leadership Safety 
Assessments (LSAs), at field projects, laboratories or offices at the minimum 
rate of two per quarter, to demonstrate their commitment to safety and 
reinforce the responsibilities of project management. For this procedure, Tier 
2 Senior Management is considered to be those managers above the level of 
Project Manager (PM) with operational responsibilities. Senior PM's with 
multiple projects are also considered as Tier 2.  This would include Program 
Managers, Directors, and Department heads that are not direct reports to their 
respective Business Line President.   
Findings during each Leadership Safety Assessment are to be brought to the 
attention of the project manager and/or Site Manager so that corrective action can 
be initiated.  The Leadership Safety Assessment is documented on the 
Leadership Safety Assessment Report (Attachment 3). 

 
4.2.2 Health and Safety Managers 

Health and Safety Managers must conduct joint inspections of projects, offices or 
laboratories, within their respective jurisdictions, with the corresponding Senior 
Managers, Project/Site Managers, Office Managers, Laboratory Managers, or 
Project Supervisors at the rate of three per quarter.  Health and Safety Managers 
will document the joint inspections by co-signing the appropriate report 
(Attachment 3).  Additionally, Health and Safety Managers will review all other 
inspection reports done by managers in their respective jurisdictions and assess 
that Safety Improvement Logs at projects, offices and laboratories are 
maintained.  Safety inspections must be completed and submitted as outlined in 
Attachment 2. 

 
4.2.3 Business Line Health and Safety Director 

The Business Line EH&S Director will oversee the safety inspection process 
within the respective business lines, annually review the process for 
effectiveness, and review the content of safety inspection reports to identify 
trends. The Business Line EH&S Director will also ensure that the Business Line 
Health and Safety Administrator maintains metrics for the completion of each 
type of required safety inspection and index and compiles inspection data. 
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5.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 

 
6.0 CROSS REFERENCES 

HS013 Health and Safety Procedure Variances 
 
7.0 ATTACHMENTS 

1. Management Safety Inspection Responsibility Matrix  
2. Management Safety Inspection Requirement Matrix 
3. TIER 2 Leadership Safety Assessment Report 
4. Safety Observation Guidance Checklist 

 5. Management Safety Assessment Inquiry Guidance 
6. Project/Office/Lab Safety Improvement Log 
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 ATTACHMENT 1 
 
 
 ACCIDENT PREVENTION PROGRAM:  MANAGEMENT SAFETY INSPECTIONS 
 RESPONSIBILITY MATRIX 
 

 
 

 
 

 
Responsible Party 

 
Action 

 
 

Procedure 
Section 

    
Business 

Line 
EH&S 

Director

 
 
 

Senior 
Manage-

ment 

 
 

Project 
Manager/

Site 
Manager

 
 
 

Project 
Supervisor 

 
 

Regional/ 
Site H&S 

Rep 

 
Sr. Director 

of EH&S 
 
Issue, Revise, and 
Maintain Procedure 

 
3.1  

 
 

 
 

 
 

 
 

 
X 

 
Conduct Leadership 
Safety Assessments 

 
4.1.1  

 
X 

 
 

 
 

 
 

 
 

 
Conduct Safety 
Inspections 

 
4.1.2 
4.1.3 
4.1.4 

 
 

 
 

X 
 

X 
 

 
 

 

 
Give Completed 
Reports to Health and 
Safety Representative 

 
4.1.2 
4.1.3 
4.1.4 

 
 

 
 

X 
 

X 
 

 
 

 

 
Review Reports and 
Forward to Health 
and Safety Manager 

 
4.1.5 

 
 

 
 

 
 

 
 

X 
 

 

 
Conduct Inspection 
Workshops 

 
4.2  

 
 

 
 

 
 

 
X 

 
 

Process Review, 
Trend Analysis and 
Maintenance of 
Performance Metrics 

4.1.9 

X      
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 ATTACHMENT 2 
 
 

ACCIDENT PREVENTION PROGRAM: MANAGEMENT SAFETY INSPECTIONS 
REQUIREMENT MATRIX 

Tier  Level Management 
Level Form used Frequency Routing (1) 

1 Tier 1 Senior 
Management 

Leadership Safety Assessment 
Report HS-021A 

One / quarter BL EH&S Director 

2 Tier 2 Senior 
Management 

Leadership Safety Assessment 
Report HS-021B 

Two/quarter BL EH&S Director 

3 Project 
Managers/ 
Site Managers 

Project Manager/Site 
Manager Safety Inspection 
HS-021C 

Two / Month Direct Supervisor, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Office 
Managers 

Office Safety Inspection 
Report HS-021C 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Laboratory 
Managers 

Laboratory Safety Inspection 
Report HS-021C 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Project 
Supervisors 

Project Safety Inspection 
Report HS-021C 

Two / Month  Project Manager, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Health & 
Safety 
Managers/Rep
resentatives 

Joint Inspections (with Senior 
Managers, Project/Site 
Managers, Office Managers, 
Lab Managers or Project 
Supervisors) HS-021C 

Three/quarter  As appropriate  

(1) The BL EH&S Director and Regional H&S Managers will forward a copy to the BL H&S 
Administrator for filing and metric tracking  
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ATTACHMENT 3 
Click here to access on-line form 

 
 

http://shawnetv2.shawgrp.com/sites/ehs/ei/T2LSA/Forms/template.xsn
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Click here to access on-line form

http://shawnetv2.shawgrp.com/sites/ehs/ei/T2LSA/Forms/template.xsn
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ATTACHMENT 4 

 
  

SAFETY OBSERVATION GUIDANCE CHECKLIST 
(Use as a guidance tool, review before going out to the field to do your safety assessment 

 
CATEGORY A CATEGORY B CATEGORY C 
Personal Protective Equipment Positions of People Reactions of People 
  Eyes and Face   Striking Against   Adjusting Personal 
  Ears   Struck By      Protective Equipment 
  Head   Caught Between   Changing Position 
  Hands and Arms   Falling   Rearranging Job 
  Feet and Legs   Temperature Extremes   Stopping Job 
  Respiratory System   Electrical Current   Attaching Grounds 
  Trunk   Inhaling   Hiding, Dodging 
     Absorbing   Changing Tools 
 
 
CATEGORY D CATEGORY E CATEGORY F 
Tools and Equipment Procedures Orderliness 
  Right for Job?   Is Standard Practice   Standards Established? 
  Used Correctly      Adequate for Job?   Standards Understood? 
  In Safe Condition?   Is Standard Practice   Obstruction in 
  Seat Belts in Use?      Established?      Passageways 
  Barricades or   Is Standard Practice   Disorganized Tools, 
    Warning Lights      Being Maintained      Materials 
  Chocks/Restraints   Work Permit Proper?   Obstructions by 
     Properly Used?   Fire Watch Adequate?      Stairs/Platforms 
     Gas Test (if needed) 
        Satisfactory? 

 
 
CATEGORY G CATEGORY H CATEGORY I 
Physical Appearance Considerations Clothing Performance 
Deafness   Loose Clothing?   Unsafe Acts 
Age     Watches, Rings, and Chains?   Job Knowledge 
Size     Lose Shoelaces?   Initiative (Interest) 
Blisters    Safety Shoes?   Following Standard  
Cuts or Abrasions   Loose Shoe Soles or Heels?   Practice 
Stiff Joints   Glasses?    Quality of Workmanship 
Shortness of Breath   (Broken or Missing Parts) 
Glasses 

 
 
CATEGORY J 
Attitude 
  Preoccupied? 
  Worried? 
  Angry? 
  Quick Tempered? 
  Cooperative? 
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ATTACHMENT 5 

 
 

MANAGEMENT SAFETY ASSESSMENT INQUIRY GUIDANCE 
 

Addressed to Supervisory Employees (Do not ask all; select 4-5 that you believe 
apply most or you feel most comfortable asking) 
 

1)  Which rules and procedures do your employees find difficult to follow?  Why? 

2)  What do you think your employees think you expect of them? 

3)  Tell me about the safety program. 

4)  What changes have you seen in site safety in the past year or two? 

5)  What approach do you use to help your employees become more familiar with rules and procedures? 

6)  What are you doing to achieve accident-free performance? 

7)  What part of safety do you emphasize?  How?  Why? 

8)  What area, job, activity, or piece of equipment do you think needs safety attention?  Why? 

9)  What assignments or jobs do you think your employees worry about most regarding safety?  Why? 

10) Why are rules and procedures violated? 

11) What is the injury experience of your employees? 

12) How do you measure your employees’ safety performance? 

13) What are your employees’ safety needs? 

14) What does your manager expect of you with respect to safety?  How are these expectations communicated to you? 

15) How often do you discuss safety with your manager?  On what occasions? 

16) Does your manager tell you what he or she thinks of your group’s safety performance?  Does your manager tell you   
what he or she thinks of your performance and contribution? 

17) Does your manager inspection with you?  How frequently?  How do you benefit from this activity? 

18) Can you use disciplinary measures to correct safety violations?  Have you ever done so?  When? 

19) Do you give pre-job safety instructions?  What do you say?  Do you check to ensure compliance? 

20) How much time do you spend in the site? 

21) How often do you watch people work? 
 
 22) Do you ever try to anticipate the next injury?  Where and how do you think it will occur? 
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MANAGEMENT SAFETY ASSESSMENT INQUIRY GUIDANCE 

 
 

Addressed to Hourly Employees (Do not ask all; select 4-5 that you believe 
apply most or you feel most comfortable asking) 
 

1) What has been the safety experience of this group? 

2) What, if anything, needs additional safety attention? 

3) What part of your job do you worry about most?  Why? 

4) What do you think your supervision expects of you regarding safety? 

5) Why are rules and procedures violated? 

6) Which rules and procedures do you find difficult to follow? 

7) Which tools and/or equipment do you find difficult or hazardous to use?  Why? 

8) What areas of safety has supervision emphasized?  How? 

9) Who in the site do you think is really responsible for developing and maintaining good safety 
performance? 

10) Tell me about the safety training you received for your job. 

11) Have you ever short cut safety practices on your job?  What caused you to take this action? 

12) Do you ever contribute to developing safety measures, ideas, or rules and procedures? 

13) Have you ever submitted a safety suggestion?  Why?  What were the results of your action? 

14) How do you evaluate supervision’s efforts in the safety program? 

15) What aspect of the safety program do you like?  Why? 

16) If you were in charge of administering the safety program, what changes would you make?  How?  
Why? 

17) To whom do you go when you have a safety problem? 

18) Where is the greatest potential for serious injury in your area? 

19) What aspects of the operation are most likely to cause trouble? 

20) Tell me about your safety meetings.  Are they worthwhile?  Are they opportunities for two-way 
communications? 
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ATTACHMENT 6 

 
 

Project/Office/Lab Safety Improvement Log 
          

Date 
Identified 

Source 
(1) 

Observation 
Description  

Severity 
Level 

(2) 
Corrective Action Person 

Responsible

Projected 
Resolution 

Date 

Date 
Corrected

Verified 
By 

(Initials)

Validation 
By 

(Initials) 
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
          

(1) Source: Safety Observation (SO)        
Project Safety Inspection Report (PSIR)        
Project/Site Manager Safety Audit (PMSA)        
Office Safety Inspection Report (OSIR)        
Laboratory Safety Inspection Report (LSIR)        
Leadership Safety Assessment (LSA)        
          
(2) Severity Level: 1 OSHA / Regulatory Violation        
       2 Internal / Client Violation        
       3 Recommended / Best Practice        
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PROCEDURE 
 
Subject: ACCIDENT PREVENTION PROGRAM:   

MANAGEMENT SAFETY INSPECTIONS  
 
1.0 PURPOSE AND SUMMARY  

This procedure establishes the requirement for management safety inspections of project and 
office locations.  These inspections are an integral part of the overall accident prevention 
program and help to demonstrate management’s commitment to safety.  Key requirements of this 
procedure include: 

 
• Project managers are required to conduct one inspection per month and ensure that at least 

one other inspection is conducted during the month; 

• Office managers are required to conduct an office safety inspection once every six months. 

• Laboratory managers are required to conduct a laboratory safety inspection every six months 
or more frequent as new processes or chemicals are introduced to the laboratory. 

• Completed inspection reports are given to the project/office health and safety representative 
for review.  A copy of the completed report will then be forwarded to the respective business 
line health and safety manager. 

 
2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Text 
4.1 Safety Inspections and Documentation 
4.2 Best Practices 
4.3 Joint Inspections 
4.4 Safety Improvement Log 
4.5 Management Site Visit 

4.5.1 Project Managers 
4.5.2 Office Managers 
4.5.3 Laboratory Managers 
4.5.4 Project Supervisors 
4.5.5 Health and Safety Representative 

4.6 Workshops 
5.0 Exception Provisions 
6.0 Cross References 
7.0 Attachments 
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3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility 
The Sr.Director of EH&S is responsible for the issuance, revision, and maintenance of 
this procedure. 

 
3.2 Action/Approval Responsibilities 

The Responsibility Matrix is Attachment 1. 
 
4.0 TEXT 

Inspections of project, laboratory, and office locations by managers, supervisors, and the health 
and safety staff are critical factors in a comprehensive accident prevention program.  
Management safety inspections help demonstrate management’s commitment to safety and 
verify that proper work practices are in use.  These inspections are also used to verify the 
existence of safe work conditions and regulatory compliance.  All employees are afforded the 
opportunity to participate in the inspection via the safety interview process. 

 
4.1 Safety Inspections and Documentation 

Safety inspections are required by various tiers and functions of, and within, the 
management structure.  The objective is for operation managers to visibly demonstrate 
their concern for safety by direct contact with employees while in the workplace.  Each 
inspection is to be documented on the appropriate Safety Inspection Report 
(Attachments 3,4 or 5). 

 
The primary responsibilities of the inspector include but are not limited to: 

 
• Interviewing employees with regard to health and safety issues and how they might 

be corrected; 
 

• Observing and correcting unsafe conditions and acts; and 
 

• Verifying that corrective actions have been assigned to a responsible employee and 
implemented. 

 
Positive safety observations and safety issues not specifically addressed in the Safety 
Inspection Report can be documented on the last page of the report.  A list of all 
corrective action items will be maintained showing the corrective action, responsible 
person, and the date action is to be completed.  Completed reports are to be given to the 
project/office health and safety representative, then forwarded to the respective business 
line health and safety manager. See Attachment 2 for more detail on the proper routing 
of each inspection report. 
 

 4.2 Best Practices 
 Observations of superior safety practices that may be benchmarked at other projects, 

offices or laboratories should be documented on the last page of the appropriate safety 
inspection report. 
 

4.3 Joint Inspections 
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Managers are encouraged to conduct safety inspections jointly with EH&S personnel. 
 

4.4 Safety Improvement Log  
Each project, office and laboratory will maintain a Safety Improvement Log (Attachment 
6).  The Safety Improvement Log is the central repository for all observations for safety 
improvements identified through any type of safety inspection.  Project, Office and 
Laboratory Managers will verify that corrective actions listed in the Safety Improvement 
Log are completed in a timely manner and validate that the corrective action(s) taken is 
effective in preventing accidents. 
 

4.5 Management Site Visits 
Each senior manager is encouraged to make an informal safety inspection and review 
previously conducted inspection reports, during each site visit, to demonstrate their 
commitment to safety and reinforce the responsibilities of project management.  Findings 
during this informal inspection are to be brought to the attention of the project manager 
so that corrective action can be initiated. 

 
4.5.1 Project Managers 

All project managers are required to complete at least one safety inspection per 
month and ensure that at least one other safety inspection per month is 
conducted. In the event that the project manager is not present at the project site 
during the month, this responsibility may be delegated to the project supervisor. 

 
4.5.2 Office Managers 

Office managers are required to conduct an office safety inspection once every 
six months.  Managers are encouraged to conduct more frequent inspections if 
the office location is being remodeled or if new space is being occupied that was 
not previously inspected. 
 

4.5.3 Laboratory Managers 
Laboratory managers are required to conduct a laboratory safety inspection once 
every six months or more frequent if new test chemicals, sample types, 
equipment or instrumentation have been introduced that pose a greater risk. 
 

4.5.4 Project Supervisors 
Project supervisors are expected to inspect their projects monthly and ensure that 
corrective actions are implemented.  Dependent upon project manager participa-
tion, project supervisors may also be required to conduct an additional monthly 
inspection.  The requirement to conduct these inspections cannot be delegated. 

 
4.5.5 Health and Safety Representative 

Health and safety representatives must continually observe activities and correct 
unsafe acts/conditions as soon as reasonably possible.  They are also required to 
review each Safety Inspection Report completed at their location to ensure that 
corrective actions are implemented.  Once this review is complete, they will 
forward the reports to the appropriate business line health and safety manager. 

 
4.6 Workshops 
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Health and safety representatives will present workshops and/or conduct joint 
inspections to help managers and supervisors develop their inspection skills. 

 
5.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 

 
6.0 CROSS REFERENCES 

HS013 Health and Safety Procedure Variances 
 
7.0 ATTACHMENTS 

1 Management Safety Inspection Responsibility Matrix 
2 Management Safety Inspection Requirement Matrix 
3 Project Safety Inspection Report 

 4 Office Safety Inspection Report 
 5 Laboratory Inspection Report 
 6 Safety Improvement Log 
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 ATTACHMENT 1 
 
 ACCIDENT PREVENTION PROGRAM:  MANAGEMENT SAFETY INSPECTIONS 
 RESPONSIBILITY MATRIX 
 
 

 
 

 
 

Responsible Party 

 
Action 

 
 

Procedure 
Section 

 
 
 

Senior 
Managers

 
 

Project/
Office 

Manager

 
 
 

Project 
Supervisors

 
 

Health and 
Safety 

Representative

 
Sr. Director 

of EH&S 
 
Issue, Revise, and 
Maintain Procedure 

 
3.1 

 
 

 
 

 
 

 
 

 
X 

 
Conduct Informal 
Safety Inspections and 
Review Previously 
Completed Reports 

 
4.1.1 

 
X 

 
 

 
 

 
 

 
 

 
Conduct Safety 
Inspections 

 
4.1.2 
4.1.3 
4.1.4 

 
 

 
X 

 
X 

 
 

 
 

 
Give Completed 
Reports to Health and 
Safety Representative 

 
4.1.2 
4.1.3 
4.1.4 

 
 

 
X 

 
X 

 
 

 
 

 
Review Reports and 
Forward to Health and 
Safety Manager 

 
4.1.5 

 
 

 
 

 
 

 
X 

 
 

 
Conduct Inspection 
Workshops 

 
4.2 

 
 

 
 

 
 

 
X 
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 ATTACHMENT 2 
 

ACCIDENT PREVENTION PROGRAM: MANAGEMENT SAFETY INSPECTIONS 
REQUIREMENT MATRIX 

Tier  Level Management 
Level Form used Frequency Routing (1) 

1 Tier 1 Senior 
Management 

Leadership Safety Assessment 
Report HS-021A 

One / quarter BL EH&S Director 

2 Tier 2 Senior 
Management 

Leadership Safety Assessment 
Report HS-021B 

Two/quarter BL EH&S Director 

3 Project 
Managers/ 
Site Managers 

Project Manager/Site 
Manager Safety Inspection 
HS-021C 

Two / Month Direct Supervisor, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Office 
Managers 

Office Safety Inspection 
Report HS-021C 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Laboratory 
Managers 

Laboratory Safety Inspection 
Report HS-021C 

Semi-annually Direct Supervisor, 
Regional H&S Manager 

3 Project 
Supervisors 

Project Safety Inspection 
Report HS-021C 

Two / Month  Project Manager, Site 
Safety Officer (if 
applicable) and Regional 
H&S Manager 

3 Health & 
Safety 
Managers/Rep
-resentatives 

Joint Inspections (with Senior 
Managers, Project/Site 
Managers, Office Managers, 
Lab Managers or Project 
Supervisors) HS-021C 

Three/quarter  As appropriate  

(1) The BL H&S Director and Regional H&S Managers will forward a copy to the BL H&S 
Administrator for filing and metric tracking 
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 ATTACHMENT 3 
 
 PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE    
 
 
BUSINESS LINE:  _____________  PROJECT NAME/NUMBER:   
PROGRAM MANAGER:  _______________  PROJECT MANAGER:   
GENERAL PROJECT DESCRIPTION:   
SITE ACTIVITIES AT TIME OF INSPECTION:   
 

 
 
INTERVIEWED EMPLOYEE:   
SAFETY ISSUE:   
CORRECTIVE ACTION:   
 
ASSIGNED TO:  ______________________________  FOLLOW-UP DATE:   
CORRECTION VERIFIED BY:  _____________________________   DATE:   
 

 
 
INTERVIEWED EMPLOYEE:   
SAFETY ISSUE:   
CORRECTIVE ACTION:   
 
ASSIGNED TO:  ______________________________  FOLLOW-UP DATE:   
CORRECTION VERIFIED BY:  _____________________________   DATE:   
 

 
 
INSPECTION COMPLETED BY:  ___________________________   DATE:   
 

  
HEALTH AND SAFETY REVIEW BY:  _______________________   DATE:   
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
FIRST AID 
 

      

1. Are first aid kit locations identified and accessible?       
2. Are emergency eye wash/safety showers available and inspected monthly?       
3. Are first aid kits inspected weekly?       
4. Is a qualified first aid/CPR provider on site?       
 
PERSONAL PROTECTIVE EQUIPMENT 
 

      

1. Have levels of personnel protection been established?       
2. Are respirators decontaminated, inspected, and stored according to standard 

procedures? 
      

3. Have employees been fit-tested?       
4. Is defective personal protective equipment tagged and taken out of service?       
5. Does compressed breathing air meet CGA Grade "D" minimum?       
6. Are there sufficient sizes and quantities of protective equipment?       
7. At a minimum, are employees utilizing safety glasses, hard hats, and steel toe 

boots? 
      

 
FIRE PREVENTION 
 

      

1. Are employees smoking only in designated outdoor areas?       
2. Are fire lanes established and maintained?       
3. Are flammable liquid dispensing systems bonded?       
4. Are approved safety cans available for storage of flammable liquids?       
5. Has the local fire department been contacted?       
6. Are fire extinguishers available and inspected monthly?       
7. Are flammables and combustibles properly stored?       
8. Are flammable storage cabinets available and used when needed?       
 
AIR MONITORING 
 

      

1. Is required air monitoring being conducted?       
2. Are air monitoring instruments calibrated daily?       
3. Are air monitoring logs up to date?       
4. Are instrument user manuals available?       
5. Are instruments being maintained?       
6. Are employees notified of personal sampling results within 5 days of receipt?       
 
WELDING AND CUTTING 
 

      

1. Are fire extinguishers present at welding and cutting operations?       
2. Are confined spaces evaluated prior to and during cutting and welding operations?       
3. Have Hot Work Permits been completed?       
4. Are proper helmets, goggles, aprons, and gloves available for welding and cutting 

operations? 
      

5. Are welding machines properly grounded?       
6. Are oxygen and fuel gas cylinders stored a minimum of 20 feet apart?       
7. Are only trained personnel permitted to operate welding and cutting equipment?       
8. Are gas cylinders transported in a secured vertical position with caps in place?       
 
HAND AND POWER TOOLS 
 

      

1. Are defective hand and power tools tagged and taken out of service?       
2. Is eye protection available and used when operating power tools?       
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
 
3. Are guards and safety devices in place on power tools? 
4. Are power tools inspected before each use?       
5. Are nonsparking tools available when necessary?       
6. Is the correct tool being used for the job?       
 
MOTOR VEHICLES 
 

      

1. Are vehicles regularly inspected?       
2. Are personnel licensed for the vehicles they operate?       
3. Are unsafe vehicles tagged and reported to supervision?       
4. Is vehicles safety equipment operating properly?       
5. Are loads secure?       
6. Are vehicle occupants using safety belts?       
7. Are current insurance cards and blank accident report forms located in vehicles?       
 
EMERGENCY PLANS 
 

      

1. Are emergency telephone numbers posted?       
2. Have emergency escape routes been designated?       
3. Are employees familiar with the emergency signal?       
4. Has the emergency route to the hospital been established and posted?       
5. Is a vehicle on site that can transport injured employees to the hospital?       
 
MATERIALS HANDLING 
 

      

1. Are materials stacked and stored to prevent sliding or collapsing?       
2. Are tripping hazards identified?       
3. Are semi-trailers chocked?       
4. Are fixed jacks used under semi-trailers?       
5. Are riders prohibited on materials handling equipment?       
6. Are approved manlifts provided for the lifting of personnel?       
7. Are personnel in manlifts wearing approved fall protection devices?       
8.     Are only qualified operators utilized i.e., forklift trained? 
 
FIRE PROTECTION 
 

 
 

     

1. Has a fire alarm system been established?       
2. Do employees know the location and use of all fire extinguishers?       
3. Are fire extinguisher locations posted?       
4. Are combustible materials segregated from open flames?       
5. Have fire extinguishers been professionally inspected during the last year?       
6. Are fire extinguishers visually inspected monthly?       
7.     Has a fire drill occurred within the last 12 months? 
 
ELECTRICAL 
 

      

1. Is electrical equipment and wiring properly guarded and maintained in 
good condition? 

      

2. Are extension cords kept out of wet areas?       
3. Is damaged electrical equipment tagged and taken out of service?       
4. Have underground electrical lines been identified by proper authorities?       
5. Has a lockout/tagout system been established?       
6. Are GFCIs being used on all temporary electrical systems and as needed?       
7. Are extension cords being inspected daily (i.e., group pin in place, no          
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
        unapproved splices)?    
8. Are warning signs exhibited on high voltage equipment (250V or greater)?       
 
 
 
9. Is adequate distance maintained from overhead electrical lines? 

      

10. Are switches, circuit breakers, and switchboards installed in wet locations 
enclosed in weatherproof enclosures? 

11.   Are restricted or limited approach boundaries identified on electrical panels? 

      

12.   Are authorized electricians trained in NFPA 70? 
13.   Are only electrically rated tools being used for electrical work? 
 
CRANES AND RIGGING 

      

      
1. Are cranes inspected daily prior to use?       
2. Are crane swing areas barricaded or demarked?       
3. Is all rigging equipment tagged with an identification number and rated capacity?       
4. Is rigging equipment inspection documented?       
5. Are slings, chains, and rigging inspected before each use?       
6. Are damaged slings, chains, and rigging tagged and taken out of service?       
7. Are slings padded or protected from sharp corners?       
8. Do employees keep clear of suspended loads?       
9. Are rated load capacities and special hazard warnings posted on crane?       
10. Are the records of annual crane inspection available?       
11. Has accessible areas within the swing radius of the rear of the crane been 

barricaded? 
      

12. Do crane operators have required training/certification?       
 
COMPRESSED GAS CYLINDERS 
 

      

1. Are breathing air cylinders charged only to prescribed pressures?       
2. Are like cylinders segregated and stored in well ventilated areas?       
3. Is smoking prohibited in cylinder storage areas?       
4. Are cylinders stored secure and upright?       
5. Are cylinders protected from snow, rain, etc.?       
6. Are cylinder caps in place before cylinders are moved?       
7. Are fuel gas and oxygen cylinders stored a minimum of 20 feet apart?       
8. Are propane cylinders stored and used only outside of buildings?       
 
SCAFFOLDING 
 

      

1. Is scaffolding placed on a flat, firm surface?       
2. Are scaffold planks free of mud, ice, grease, etc.?       
3. Is scaffolding inspected before each use?       
4. Are defective scaffold parts taken out of service?       
5. Have employees completed scaffold user training?       
6. On scaffolds where platforms are overlapped, is planking overlapped a minimum 

of 12 inches? 
      

7. Does scaffold planking extend over end supports between 6 to 18 inches 
(dependent upon platform length)? 

      

8. Are employees restricted from working on scaffolds during storms and high winds?       
9. Are all pins in place and wheels locked?       
10. Is required perimeter guarding (top rail, mid rail, and toe board) present?       
11. Has a competent person been designated to oversee scaffold construction?       
12. Are employees prohibited from moving mobile scaffold horizontally while 

employees are on them? 
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
13. Are all scaffold components manufactured by the same company?       
 
 
WALKING AND WORKING SURFACES 
 

      

1. Are ladders regularly inspected?       
2. Are access ways, stairways, ramps, and ladders clean of ice, mud, snow, or debris?       
3. Are ladders being used in a safe manner?       
4. Are ladders kept out of passageways, doors, or driveways?       
5. Are broken or damaged ladders tagged and taken out of service?       
6. Are metal ladders prohibited in electrical service?       
7. Are stairways and floor openings guarded?       
8. Are safety feet installed on straight and extension ladders?       
9. Is general housekeeping being maintained?       
10. Are ladders tied off?       
11. Are handrails and side rails installed along the unprotected sides of stairways 

having 4 or more risers or rising more than 30 inches? 
      

 
SITE SAFETY PLAN 
 

      

1. Is a site safety plan available on site or accessible to all employees?       
2. Does the safety plan accurately reflect site conditions and tasks?       
3. Have potential hazards been described to employees on site?       
4. Is there a designated safety official on site?       
5. Have all employees signed the safety plan acknowledgment form?       
 
SITE POSTERS 
 

      

1. Are the following posters displayed in a prominent and accessible area?       
 

A. Minimum Wage 
      

B. OSHA Job Protection       
C. Equal Employment Opportunity 
D. Family and Medical Leave 
E. Employee Polygraph Protection 
F. Uninformed Services Employment and Reemployment Rights Act 
G. Shaw Speak Up 
H. Shaw HR203 Harassment Policy 
I. Shaw Equal Employment Opportunity and Affirmative Action 

      

 
2. Are all required state-specific posters displayed? 

      

 
SITE CONTROL 
 

      

1. Are work zones clearly marked?       
2. Are support trailers located to minimize exposure from a potential release?       
3. Are support trailers accessible for approach by emergency vehicles?       
4. Is the site properly secured during and after work hours?       
5. Is an exclusion zone sign-in/sign-out log maintained?       
6. Are only personnel with current training and physicals permitted in exclusion or 

contamination reduction zone? 
      

 
HEAVY EQUIPMENT 
 

      

1. Is heavy equipment inspected as prescribed by the manufacturer?       
2. Is defective heavy equipment tagged and taken out of service?       
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
3. Are project roads and structures inspected for load capacities and proper 

clearances? 
      

4. Is heavy equipment shut down for fueling and maintenance?       
5. Are backup alarms installed and working on mobile equipment?       
6. Have qualified equipment operators been designated?       
7. Are riders prohibited on heavy equipment?       
8. Are guards and safety appliances in place and used?       
9. Are operators using the "three point" system when mounting/dismounting 

equipment? 
      

 
EXCAVATION 
 

      

1. Has a "competent person" been designated to oversee excavation activities?       
2. Prior to opening excavations, are utilities located and marked?       
3. Has a professional engineer evaluated all excavations greater than 20 feet deep?       
4. Is there rescue equipment on site and accessible to the excavation area?       
5. Is excavated material placed a minimum of 24 inches from the excavation?       
6. Are the sides of excavations sloped or shored to prevent cave ins?       
7. Have excavations greater than 4 feet deep been monitored for hazardous 

atmospheres (i.e., LEL/O2 deficiency)? 
      

8. Are ladders or ramps used in excavations over 4 feet deep?       
9. Are means of egress available so as to require no more than 25 feet of lateral 

travel? 
      

10. Are barriers, i.e., guardrails or fences, placed around excavations near pedestrian 
or vehicle thoroughfares? 

      

11. Is excavation inspected daily by competent persons and documented?       
 
CONFINED SPACES 
 

      

1. Have employees been trained in the hazards of confined spaces?       
2. Are confined space permits posted at entrance to confined space?       
3. Is a copy of the confined space entry procedure available?       
4. Has a rescue plan been established?       
5. Is an entry supervisor present at each permit-required entry?       
6. Are required extraction/fall protection devices being used?       
 
DECONTAMINATION 
 

      

1. Are decontamination stations set up on site?       
2. Is decontamination water properly contained and disposed of?       
3. Are all pieces of equipment inspected for proper decontamination before leaving 

the site? 
      

4. Are shin/metatarsal guards being used during power washing activities?       
 
HAZARD COMMUNICATION 
 

      

1. Is there a copy of the HAZCOM procedure on site?       
2. Are there MSDSs for required materials/chemicals present on site?       
3. Are all containers properly labeled, as to content, hazard?       
4. Have employees been trained in accordance with the HAZCOM procedure?       
5. Do employees (including subcontractors) know and understand the effects of 

exposure from the chemicals on site? 
      

6. Have all personnel signed the HAZCOM acknowledgment form?       
7. Is there an updated list of chemicals maintained on site?       
 
TRAINING 
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE  _____  
 

 YES  NO N/A 
 
1. Are tailgate safety meetings being conducted daily or before each shift?       
2. Are current training/medical records maintained on site?       
 
 
DOCUMENTATION 
 

      

1. Is an OSHA 300 Log maintained and the 300A posted during February 1, to April 
30,? 

      

2. Are accident report forms available?       
3. Is a copy of health and safety policy and procedures available on site?       
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PROJECT SAFETY INSPECTION REPORT 
 
PROJECT          DATE    
 
 

ALL NEGATIVE 
RESPONSES 

 
CORRECTIVE 

ACTION 

 
ASSIGNED 

TO 

 
DATE 

ASSIGNED 

 
DATE 

COMPLETE
D 

 
VERIFIED 

BY 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

DESCRIBE POSITIVE SAFETY OBSERVATIONS 
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 ATTACHMENT 4 
 
 OFFICE SAFETY INSPECTION REPORT 
 
OFFICE          DATE    
 
 
DATE:  _____________  OFFICE NAME:   
OFFICE MANAGER:   
AREA(S) OF OFFICE INSPECTED:   
 

 
 
INTERVIEWED EMPLOYEE:   
SAFETY ISSUE:   
CORRECTIVE ACTION:   
 
ASSIGNED TO:  ______________________________  FOLLOW-UP DATE:   
CORRECTION VERIFIED BY:  _____________________________   DATE:   
 

 
 
INTERVIEWED EMPLOYEE:   
SAFETY ISSUE:   
CORRECTIVE ACTION:   
  
ASSIGNED TO:  ______________________________  FOLLOW-UP DATE:   
CORRECTION VERIFIED BY:  _____________________________   DATE:   
 

 
 
INSPECTION COMPLETED BY:  ___________________________   DATE:   
 

 
 
HEALTH AND SAFETY REVIEW BY:  _______________________   DATE:   
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OFFICE SAFETY INSPECTION REPORT 
 
OFFICE          DATE  ________ 
 

 YES  NO N/A 
FIRST AID 
 

      

1. Are first aid kits accessible and identified?       
2. Are emergency eye wash/safety showers available where needed and inspected?       
3. Are first aid kits inspected weekly?       
 
FIRE PREVENTION 
 

      

1. Are employees smoking only in designated outdoor areas?       
2. Are fire lanes/evacuation routes established and maintained?       
3. Are approved safety cans/cabinets available for storage of flammable liquids?       
4. Are fire exits clearly identified and unobstructed?       
5.     Are sprinkler heads unobstructed?  
 
FURNITURE AND EQUIPMENT 
 

      

1. Are desks, file cabinets, etc. arranged so that drawers do not open into aisles or 
walkways? 

      

2. Are desk and file drawers closed after use?       
3. Is weight distributed in file cabinets so that upper drawer contents does not create a 

top-heavy condition? 
      

4. Are cabinets, bookcases, and shelves secured to prevent their falling over?       
5. Are faulty desks, chairs, or other office equipment repaired or taken out of service?       
6. Is adequate and sufficient lighting provided in all work areas?       
7. Are paper cutter blades in fully down and locked position when not in use?       
8. Are work stations arranged to be comfortable without unnecessary strains on 

backs, arms, necks, etc.? 
      

9. Do machines with exposed moving parts have appropriate guards?       
 
AISLES AND FLOORS 
 

      

1. Is aisle clearance adequate for two-way traffic and for unobstructed access to all 
parts of the office and building? 

      

2. Does office arrangement allow easy egress under emergency conditions?       
3. Are wastebaskets, briefcases, or other objects placed where they are not a 

tripping hazard? 
      

4. Are floors clear of pencils, bottles, and other loose objects?       
5. Are tripping hazards from electrical cords, phone outlets, or other protrusions on 

the floor prevented by arrangement of furniture or other means? 
      

6. Are floors free of loose tiles and projections that can create a tripping hazard?       
7. Is carpeting in good condition and not badly worn or torn?       
 
HAND AND POWER TOOLS 
 

      

1. Are defective hand and power tools tagged and taken out of service?       
2. Is eye protection available and used when operating power tools?       
3. Are guards and safety devices in place on power tools?       
4. Are power tools inspected before each use?       
5. Is the correct tool being used for the job?       
6. Do knife blades have guards when not in use?       
 
MOTOR VEHICLES 
 

      

1. Are vehicles regularly inspected?       
2. Are personnel licensed for the vehicles they operate?       
3. Are unsafe vehicles reported to supervision?       
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OFFICE SAFETY INSPECTION REPORT 
 
OFFICE          DATE  ________ 
 

 YES  NO N/A 
 
4. Is safety equipment on vehicles? 

      

5. Are loads secure on vehicles?       
6. Are vehicle occupants using safety belts?       
7. Are current insurance cards and blank accident report forms located in vehicles?       
 
EMERGENCY PLANS 
 

      

1. Are emergency telephone numbers posted?       
2. Have emergency escape routes been designated?       
3. Are employees familiar with the emergency signal?       
4. Has an emergency route to the hospital been established and posted?       
5.     Has an fire drill occurred within the last 12 months? 
 
MATERIALS HANDLING 
 

      

1. Are materials stacked and stored to prevent sliding or collapsing?       
2. Are flammables and combustibles stored in approved containers?       
3. Are tripping hazards identified?       
4. Are riders prohibited on material handling equipment?       
5.     Are only qualified operators utilized i.e., forklift trained? 
 
FIRE PROTECTION 
 

      

1. Has a fire alarm system been established?       
2. Do employees know the location and use of all fire extinguishers?       
3. Are fire extinguisher locations marked?       
4. Have fire extinguishers been professionally inspected during the last year?       
5. Are fire extinguishers visually inspected monthly?       
6. Is there an operating fire detection system?       
 
ELECTRICAL 
 

      

1. Are extension cords kept out of wet areas?       
2. Are certified electricians used for electrical work?       
3. Are GFCIs being used as needed?       
4. Are extension cords not being used in lieu of permanent wiring?       
5. Are warning signs exhibited on high voltage equipment (250V or greater)?       
6. Are switches, circuit breakers, and switchboards installed in wet locations 

enclosed in weatherproof enclosures? 
      

7. Are electric fans protected with guards of not over one-half inch mesh, which 
prevents fingers getting inside guard? 

      

8. Are cords, panels, receptacles, and plugs in good condition?       
9. Are multi-outlet strips not plugged into other multi-outlet strips?       
10. Are extension cords not plugged into other extension cords?       
11. Are circuit breakers or fuse panels properly labeled, kept closed, and accessible?       
12. Are extension cords arranged so that they are not placed over radiators, steam 

pipes, through doorways, or under carpets? 
      

13. Do space heaters have automatic shut-offs that will actuate if the heater tips over?       
14. Are space heaters UL listed and plugged directly into a wall receptacle?       
15. Are space heaters located at least 3 feet from combustible material?       
16.   Are restricted and limited approach boundaries identified on electrical panels? 
17.   Are authorized electricians trained in NFPA 70? 
18.   Are only electrically rated tools being used for electrical work? 
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OFFICE SAFETY INSPECTION REPORT 
 
OFFICE          DATE  ________ 
 

 YES  NO N/A 
 
WALKING AND WORKING SURFACES 
 

      

1. Are cords, cables, and other items not placed in walkways?       
2. Are ladders regularly inspected?       
3. Are access ways, stairways, ramps, and ladders clean of ice, mud, snow, or debris?       
4. Are ladders being used in a safe manner?       
5. Are ladders kept out of passageways, doors, or driveways?       
6. Are broken or damaged ladders tagged and taken out of service?       
7. Are metal ladders prohibited in electrical service?       
8. Are stairways and floor openings guarded?       
9. Are safety feet installed on straight and extension ladders?       
10. Are employees walking instead of running?       
11. Are handrails and side rails installed along the unprotected sides of stairways 

having 4 or more risers or rising more than 30 inches? 
      

12. Are there torn, loose, or curled carpets?       
 
HOUSEKEEPING 
 

      

1. Is good housekeeping maintained?       
2. Are paper and materials stored properly?       
3. Are cleaning fluids used only in small quantities and stored in closed containers 

that are kept in well-ventilated areas? 
      

4. If cleaning fluids are flammable, are they not used near a flame or an open 
heating element? 

      

5. Are wastebaskets emptied on a daily basis?       
 
SITE POSTERS 
 

      

1. Are the following posters displayed in a prominent and accessible area?       
A. Minimum Wage       
B. OSHA Job Protection       
C. Equal Employment Opportunity 
D. Family and Medical Leave 
E. Employee Polygraph Protection 
F. Uninformed Services Employment and Reemployment Rights Act 
G. Shaw Speak Up 
H. Shaw HR203 Harassment Policy 
I.     Shaw Equal Employment Opportunity and Affirmative Action 

      

2. Are all required state-specific posters displayed?       
 
HAZARD COMMUNICATION 
 

      

1. Is the written HAZCOM program available?       
2. Is there a MSDS FOR EACH HAZARDOUS CHEMICAL present in the office?       
3. Are all containers properly labeled, as to content, hazard?       
4. Have employees been trained on chemical hazards?       
5. Have all employees signed the HAZCOM acknowledgment form?       
6. Is there a list of chemicals maintained on site?       
 
DOCUMENTATION 
 

      

1. Is an OSHA 300 Log maintained and a 300A posted during February1, to April 
30? 

      

2. Are accident report forms available?       
3. Is a copy of health and safety policy and procedures available?       
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 OFFICE SAFETY INSPECTION REPORT 
 
OFFICE           DATE    
 
 

ALL NEGATIVE 
RESPONSES 

 
CORRECTIVE 

ACTION 

 
ASSIGNED 

TO 

 
DATE 

ASSIGNED 

 
DATE 

COMPLETE
D 

 
VERIFIED 

BY 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

DESCRIBE POSITIVE SAFETY OBSERVATIONS 
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ATTACHMENT 5 
LABORATORY SAFETY INSPECTION REPORT 

 
LOCATION          DATE   
 

 YES  NO N/A 
I.      FIRST AID 
 

      

1. Are first aid kit locations identified and accessible?       
2. Are emergency eye wash/safety showers available and inspected monthly?       
3. Is access to eye wash units and safety showers unimpeded?       
 
II. PERSONAL PROTECTIVE EQUIPMENT 
 

      

1. Are employees wearing safety glasses in the laboratory?       
2. Are laboratory coats worn by all employees and visitors when working with 

chemicals and/or samples? 
      

3. Are gloves worn when chemicals and samples are handled?       
 
III. FIRE PREVENTION/FIRE PROTECTION 
 

      

1. Are employees smoking only in designated outdoor areas?       
2. Are flammable storage cabinets available and used when needed?       
3. Has a fire alarm system been established?       
4. Are fire extinguishers available and inspected monthly?       
5. Do employees know the location and use of fire extinguishers?       
6. Are fire extinguisher locations posted?       
7. Have fire extinguishers been professionally inspected during the last year?       
 
IV. EMERGENCY PLANS 
 

      

1. Are emergency telephone numbers posted?       
2. Have emergency escape routes been designated?       
3. Are employees familiar with the emergency signal?       
4. Are appropriate spill kit supplies available?       
5. Are emergency exits marked?       
6. Are sprinkler heads unobstructed?       
7.     Has a fire drill occurred within the last 12 months? 
 
V. ELECTRICAL 
 

      

1. Are extension cords kept out of wet areas?       
2. Are extension cords arranged so that they are not placed over radiators, steam  
 pipes, through doorways, or under carpets? 

      

3. Are cords, panels, receptacles, and plugs in good condition?       
4. Are extension cords not being used in lieu of permanent wiring?       
5. Are extension cords not plugged into other extension cords?       
6. Are multi-outlet strips not plugged into other multi-outlet strips?       
7. Has a lockout/tagout system been established?       
8. Are GFCIs being used on all temporary electrical systems and as needed?       
9. Are warning signs exhibited on high voltage equipment (250V or greater)?       
10. Are circuit breakers or fuse panels properly labeled, kept closed, and accessible?       
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ATTACHMENT 5 
LABORATORY SAFETY INSPECTION REPORT 

 
LOCATION          DATE   
 

 YES  NO N/A 
11.   Are restricted and limited approach boundaries identified on electrical panels? 
12.   Are authorized electricians trained to NFPA 70? 
13.   Are only electrically rated tools being used for electrical work? 
 
VI. COMPRESSED GAS CYLINDERS 
 

      

1. Are like cylinders segregated and stored in well ventilated areas?       
2. Is smoking prohibited in cylinder storage areas?       
3. Are cylinders stored secure and upright?       
4. Are cylinders protected from snow, rain, etc.?       
5. Are cylinder caps in place for storage and movement?       
       
VIII. WALKING AND WORKING SURFACES 
 

      

1. Are accessways, stairways, and ramps clean of ice, mud, snow, or debris?       
2. Are stairways and floor openings guarded?       
3. Are handrails and siderails installed along the unprotected sides of stairways 

having 4 or more risers or rising more than 30 inches? 
      

4. Are tripping hazards from electrical cords, phone outlets, or other protrusions on 
the floor prevented by arrangement of furniture or equipment? 

      

5. Are floors free of loose tiles and projections that can create a tripping hazard?       
 
VIII. HAZARD COMMUNICATION 
 

      

1. Is there a copy of the Chemical Hygiene Plan (CHP) on site?       
2. Have employees been trained in accordance with the CHP?       
3. Are all containers properly labeled as to content, hazard, etc.?       
4. Is there an updated list of chemicals maintained at the laboratory?       
5. Are there MSDSs for the chemicals present in the laboratory?       
6. Do employees know and understand the effects of exposure from the chemicals 
  they work with? 

      

 
IX. DOCUMENTATION 
 

      

1. Is an OSHA 300A Log maintained on site and posted between February 1and 
        May 1? 

      

2. Are accident report forms available?       
 
X. FURNITURE AND EQUIPMENT 
 

      

1. Are desks, file cabinets, etc. arranged so that drawers do not open into aisles or 
walkways? 

      

2. Are desk and file drawers closed after use?       
3. Are cabinets, bookcases, and shelves secured to prevent their falling over?       
4. Is adequate and sufficient lighting provided in all work areas?       
5. Are work stations arranged to be comfortable without unnecessary strains on 

backs, arms, necks, etc.? 
      

6. Do machines with exposed moving parts have guards?       
 
XI. LABORATORY FUME HOODS 
 

      

1. Are face velocities posted on each hood?       
2. Is the average face velocity at least 100 ft/min.?       
3. Is the sash position marked or otherwise indicated to show the acceptable       
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ATTACHMENT 5 
LABORATORY SAFETY INSPECTION REPORT 

 
LOCATION          DATE   
 

 YES  NO N/A 
position for achieving the desired airflow rate? 

4. Has the hood face velocity been measured with a calibrated instrument in the last 
6 months? 

      

5. Are signs posted on hoods that are not working correctly?       
6. Does the hood contain visual indicators that it is working properly (e.g., 

manometer, magneheilic guage, etc.)? 
      

 
XII. GENERAL LABORATORY RULES 
 
1. Are open-toed shoes and sandals prohibited in the laboratory? 

      

2. Are eating, drinking, chewing gum or tobacco products prohibited in the 
laboratory? 

      

3. Are food refrigerators labeled such as to prevent chemical storage or vice versa?       
       
 
XIII. HOUSEKEEPING 
 

      

1. Are lab benches orderly?       
2. Are laboratories free of liquid spills?       
3. Are sinks free of accumulated glassware?       
4. Are waste disposal containers available and labeled?       
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ATTACHMENT 6 

 
Project/Office/Lab Safety Improvement Log 

          

Date 
Identified 

Source 
(1) 

Observation 
Description  

Severity 
Level 

(2) 
Corrective Action Person 

Responsible

Projected 
Resolution 

Date 

Date 
Corrected

Verified 
By 

(Initials)

Validation 
By 

(Initials) 
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
          

(1) Source: Safety Observation (SO)        
Project Safety Inspection Report (PSIR)        
Project/Site Manager Safety Audit (PMSA)        
Office Safety Inspection Report (OSIR)        
Laboratory Safety Inspection Report (LSIR)        
Leadership Safety Assessment (LSA)        
          
(2) Severity Level: 1 OSHA / Regulatory Violation        
       2 Internal / Client Violation        
       3 Recommended / Best Practice        
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STANDARD OPERATING PROCEDURE 

Subject: Safety Observation Program 

1. PURPOSE 

This procedure establishes the requirement for a Safety Observation program at Shaw Environmental & 
Infrastructure, Inc. (E&I) field based projects.  Safety observations are behavior-based and are an integral 
part of the overall accident prevention program that provides a systematic feedback process between line 
personnel and supervision to pro-actively identify opportunities for safety improvement in work areas. 

2. SCOPE 

This procedure applies to all field-based projects greater than 10 days in duration. 

3. REFERENCES 

None. 

4. DEFINITIONS 

None. 

5. RESPONSIBILITY MATRIX 

5.1 Procedure Responsibility 

The Senior Director of Health & Safety is responsible for the issuance, revision, and maintenance of this 
procedure.  The Project Manager and Site Supervisor are responsible for implementation and 
administration of this procedure on site.  The Site Safety Officer will assist with providing hands-on field 
training to observers and general technical assistance.   

5.2 Action/Approval Responsibilities 

The Responsibility Matrix shown as Attachment 1, “Responsibility Matrix.” 

6. PROCEDURE 

6.1 Background 

Employees engaged in work activities are often the most knowledgeable about the hazards of their work 
and can provide valuable feedback on unsafe conditions and unsafe practices that require corrective 
action. 

The Safety Observation Program is a tool for employees to provide information on actual, or potential 
safety hazards that they observe in their workplace, which if left unreported might result in an accident or 
injury to a Shaw employee, subcontractor, client, or the public.  This Program also provides 
recommendations to correct the hazards. 

The Shaw E&I Safety Observation Program will: 

 Pinpoint practices that could cause accidents, injuries, or damage 

UNCONTROLLED WHEN PRINTED
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 Determine specific needs for coaching and training 

 Check the adequacy of the Health and Safety Plan, Activity Hazard Analyses, Job Safety Analyses, 
general site rules, and other procedures 

 Follow-up on the effectiveness of training 

This procedure outlines the basic elements of the Safety Observation Program.  The Project Manager is 
responsible for developing and implementing a site-specific Safety Observation Program, which meets the 
requirements of each element of this procedure within 10 days of the start of field work.  The Project 
Manager is responsible for promoting the Program and for assuring that the Program is implemented 
according to this procedure. 

6.2 Safety Observation Schedule 

Each project must develop a schedule for conducting Safety Observations.  A general guideline for the 
number of observations in a week is one observation per 100 work hours on the project.  Each project’s 
Safety Observation schedule (number/time period) should consider project duration, number/complexity of 
tasks, degree of hazards, number of employees, experience of employees, and other relevant factors.  
The schedule for observations should be communicated to site personnel or posted for review.        

6.3 Safety Observation Reporting Card 

The results of each Safety Observation should be recorded on the Safety Observation Reporting Card 
(Attachment 2).  Observation cards will document the following: 

 Review of work practices 

 Evaluation of procedure effectiveness 

 Suggestions for reducing task/job risk 

 Need for follow-up, if any 

Additional information should include positive observations of good safety practices.  The reports must be 
dated and include the Safety Observer’s name and should be submitted to the Site Supervisor by the end 
of each shift on which observations were performed. 

6.4 Follow-Up Process 

Tasks or items that require follow-up because of serious risk potential must be addressed immediately by 
the site supervisor.  Items with lesser risk should be discussed in the next Tailgate Safety Meeting.  The 
Safety Observation Program must have an effective process to track action items identified by the Safety 
Observer and document the corresponding corrective actions completed by site management.  The action 
items and corrective actions, including due dates and responsible person(s) should be documented in the 
Safety Improvement Log (Attachment 3).  The status of observations and corrective actions should be 
posted for site personnel to review.  Safety Observation Cards that identify follow-up requirements should 
be retained on-site until resolved or completed. 

6.5 Employee Information and Training 

Project personnel shall be informed of the site-specific Safety Observation Program developed by site 
management.  Site managers and supervisors are encouraged to solicit input from site personnel 
concerning the best approach.  All Safety Observers shall be trained on site to conduct effective safety 
observations.  This training shall be provided by the Site Supervisor, Site Safety Officer, or other 
designated person. 
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6.6 Employee Recognition 

A recognition program should be included to promote and maintain interest in the Safety Observation 
Program and to recognize significant achievements in contributing to the Targeting Zero philosophy.  The 
recognition should be specified as part of the standard incentive/recognition program.  Examples for 
recognition include Safety Observer of the Week or reaching a specified goal (e.g., submittal of two 
acceptable ideas for improving job or task safety). 

7. ATTACHMENTS 

 Attachment 1, Responsibility Matrix 

 Attachment 2, Safety Observation Reporting Card 

 Attachment 3, Safety Improvement Log 

8. FORMS 

None. 

9. REVISION HISTORY 

Revision Level 

Revision Date 
Revision Description Responsible 

Manager 

00 

3/12/2009 

• This new procedure formalizes the draft procedure that has been in place 
since 2002. 

• A new Safety Observation Reporting Card has replaced the form for 
focused and general safety observations. 

• Action items and corrective actions should be documented in the “Safety 
Improvement Log” 

• All field-based projects greater than 10 days in duration are required to 
implement Safety Observation Programs. 

 

Zustra, Mike 
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Attachment 1 
Safety Observation Program 

Responsibility Matrix 

Action Procedure 
Section 

Senior 
Director of 
Safety & 
Health 

Managers & 
Supervisors 

Site Safety 
Officer 

Issuance, revision, and 
maintenance of this procedure 

5.1 X   

Implement and administer program 
on site 

5.1,6.1  X  

Provide on-site technical assistance 5.1   X 
Develop a Safety Observation 
schedule 

6.2  X X 

Address identified risks and 
document actions 

6.4  X  

Implement employee recognition 
program 

6.6  X  
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Attachment 2 
Safety Observation Reporting Card 
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Attachment 3 
Safety Improvement Log 

Date 
Identified 

Observation 
Description 

Corrective 
 Action 

Person 
Responsible 

Projected 
Resolution 

Date 

Date 
Corrected 

Verified 
By 

Initial 
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PROCEDURE 
 
Subject: JOB SAFETY ANALYSIS (JSA)   
  
 
1.0 PURPOSE AND SUMMARY 
  
  This procedure provides the guidelines to perform a Job Safety Analysis.  The (JSA) is an      
            effective management technique for identifying hazardous conditions and unsafe acts  
            in the workplace. A JSA is intended to analyze the individual steps or activities, which together create 

a job or specific work duty, and to detect any actual or potential hazards that may be present. This  
process can identify less obvious potential hazards that may go undetected during routine 
management observations or audits. A new JSA must be completed every day, before 
commencement of any work activity and updated in the event of changing conditions.  It should 
be understood that changing conditions that a work crew encounters during a work period 
(inclement weather, another contractor began work in area, etc.) requires that the JSA be 
modified to address the new hazards. The JSA should be changed to reflect new conditions in 
the task being performed or new hazards not identified previously.   
 

2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary      
2.0 Table of Contents      
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Definitions   
5.0 Text          

5.1 General Requirements 
5.2 Methods of Conducting JSA’s 
5.3 Analyzing The Job 
5.4 Common Errors 
5.5 Identifying the Hazards and Potential Accidents 
5.6 Accident Types 
5.7 Writing Instructions 
5.8 Develop Solutions 

6.0 Specific Requirements 
6.1 Sequence of Basic Job Steps 
6.2 Potential Hazards 
6.3 Recommended Action Procedure       

7.0 References       
8.0 Attachments 

 
 

 

UNCONTROLLED WHEN PRINTED
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3.0 Responsibility Matrix 
 

3.1 Procedure Responsibility 

• The Manager/Supervisor is responsible for implementing and enforcing this procedure. 

• The Safety Representative is responsible for monitoring compliance with this 
procedure. 

• Each Employee is responsible for complying with the project safety program, along 
with the rules and regulations as stipulated in this procedure and instructions issued by 
the employee's supervisor. 

• It is the responsibility of management and supervision to ensure that this policy is 
followed.  Accordingly, should the project / site requirements stipulate the use of 
another method of job safety analysis, it is the responsibility of management and 
supervision to ensure that the proposed method either meets or exceeds this JSA 
policy and the accompanying JSA form.  Any policy or JSA form that does not 
cover the items contained herein shall not be used.  

 

3.2      Action/Approval Responsibilities 

  The Responsibility Matrix is Attachment 1 

 
4.0 DEFINITIONS 

 
HAZARD - A potential danger.  Oil on the floor is a hazard. 
 
ACCIDENT - An unintended happening that may result in injury, loss or damage. 
 
EXAMPLE - Slipping on the oil is an accident. 
 
INJURY - The result of an accident.  A sprained wrist from the fall would be an 
injury. 

 
5.0 TEXT 

 
5.1 General Requirements 
 
 The first page of the JSA form is a checklist that should be used for reference 

purposes and serves to assist the work crew and supervisor in completing the second 
page of the JSA. The first page of the JSA form is used to write out the various tasks 
involved, potential hazards, recommended actions, etc.  
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Job Safety Analysis is a procedure used to review job methods and uncover hazards: 
 

• That may have been overlooked in a Hazard Analysis, project layout or design of the 
equipment, tools processes or work area. 

 
• That may have developed after production started. 

 
• That may have resulted from changes in work procedures or personnel 

 
The three basic steps in performing a job safety analysis are: 

 
• Job Task - Break the job down into successive steps or activities and observe how 

these actions are performed.  
• Potential Hazards - Identify the hazards and potential accidents. This is the 

critical step because only an identified problem can be corrected or eliminated. 
• Recommended Actions - Develop safe job procedures to eliminate the hazards 

and prevent potential accidents. 
 
5.2 Methods of Conducting JSA’s 
 

There are two basic methods for conducting the Job Safety Analysis: 
 

⎯ Direct observation 
 

⎯ Group discussion 
 

A fast and efficient method of conducting a JSA is through direct observations of job 
performance.  In many instances, however, this method may not be practical.  However, 
through direct observation, one can gain knowledge concerning an activity and use it on a 
future JSA.   

 
For instance, new jobs and those that are done infrequently do not lend themselves to 
direct observation.  When this is the case, the JSA can be made through discussions with 
persons familiar with the job.  Individuals often involved in the process include, but are 
not limited to, first line supervisors, safety specialists, engineers, experienced employees 
and outside contractors. 

 
 
5.3 Analyzing The Job 
 

When analyzing the job, most people start with the worst first.  You should be guided by the 
following factors: 

 
• Frequency of Accidents    (Including "near misses"): 
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 An element of a job that repeatedly produces accidents is a candidate for starting 
a JSA.  The greater the number of incidents associated with a job element, the 
greater its priority claim for a JSA.  

• New or Revised Jobs:   
        Jobs created by changes in equipment or in processes obviously have no history of      
                              accidents, but their accident potential may not be fully appreciated. Analysis should    
                              not be delayed until accidents or near misses occur.  Any changes from the original    
                               task/job shall be noted on the form as a revision. Once this has occurred the new        
                               found hazards must be reviewed with the crew. 

 
• Multiple Employee Exposure 

Jobs that expose more than one individual to potential hazards should also be 
analyzed. 

 
 

5.4 Common Errors 
 

Five common errors that are often made when performing a job analysis are: 
 

• Making the breakdown so detailed that an unnecessarily large number of steps are 
listed. 

• Making the job so general that basic steps are not recorded. 
• Failure to identify the education and experience level of the target audience.  
• Failure to identify end use(s).  (i.e., training, actual procedure, basis for 

procedure, etc.) 
• Always relying on the Supervisor for completing the JSA.  Supervisor should 

describe work scope to the crew.  The crew should then assist in identifying hazards 
and controls at the job site with active involvement from the Supervisor. Ultimately, 
the supervisor is responsible, however, crew members and the Supervisor should be 
actively involved in each JSA. 

 
 

5.5 Identifying the Hazards and Potential Accidents 
 

The purpose is to identify all hazards, both physical and environmental.  To do this, 
ask yourself these questions about each step: 

 
• Is there a danger of striking against, being struck by, or otherwise making harmful 

contact with an object? 
• Can the employee be caught in, on, by or between objects? 
• Is there a potential for a slip, trip or fall?  If so, will it be on the same elevation or 

to a different elevation? 
• Can he strain himself by pushing, pulling, lifting, bending or twisting? 
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• Is the Environment hazardous to one's safety or health?  Has the weather been 
considered as a factor? Has the work product of others, as it pertains to the 
environment, been considered? 

 
5.6 Accident Types 
 

• Struck by 
moving or flying object 
falling material  

• Struck against 
     stationary or moving object 
     protruding object 
     sharp or jagged edge 

• Contact with 
acid 
electricity 
heat 
caustic 
cold 
radiation 
toxic and noxious substances 

• Overexertion / repetitive 
     Lifting 
     pulling 
     pushing 
     reaching 
     twisting 

 

• Caught 
 in 
 on 
 between 

• Fall to 
     same level 
     lower level 

• Bodily reaction from 
voluntary motion 
involuntary motion 

• Rubbed or abraded by 
     friction 
     pressure 
     vibration 

 
 

5.7 Writing Instructions 
 

• Put any qualifying statements first, not last. 
• Start each instruction with an action word. 
• Each instruction should be observable. 
• Each instruction should be measurable. 

 
When evaluating a given procedure, ask the following question.  

 
"What should the employee do -- or not do -- to eliminate this particular hazard 
or prevent this potential accident?"  
 
 
Answer must be specific and concrete to be beneficial.  General precautions such as 
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"be careful"; "use caution" or "be alert" are useless.  Answers should state what to do 
and how to do it. 

    
            This recommendation, "Make certain the wrench does not slip or cause loss of 

balance" is incomplete.  It does not tell how to prevent the wrench from slipping.  
Here is a more complete recommendation.  "Set the wrench properly and securely.  
Test its grip by exerting a slight pressure on it.  Brace yourself against something 
immovable, or take a stance with feet wide apart before exerting full pressure.  This 
prevents loss of balance if the wrench slips." 

 
Job Safety Analyses can be very beneficial if they are performed correctly.  They not 
only result in a safer job, but also increase productivity and eliminate waste.  Take the 
time to do them correctly; and more importantly, use them. 
 

 
5.8 Develop Solutions 

The final step in conducting a JSA is to develop a recommended safe job procedure to 
prevent the occurrence of potential accidents.  The principle solutions are: 

 
• Find a new way to do the job. 
• Change the physical conditions that create the hazard. 
• Try to eliminate remaining hazards by changing work methods or procedures. 
• Try to reduce the necessity of doing a job, or at least the frequency that it must be 

performed. 
 
6.0 Specific Requirements 

Instructions for Completing Job Safety Analysis Form 
 

Job Safety Analysis (JSA) is an important accident prevention tool that works by finding 
hazards and eliminating or minimizing them before the job is performed, and before they 
have a chance to become accidents.  

  
• Use your JSA for job clarification and hazard awareness 
 
•  as a guide in new employee training 
 
•  for periodic contacts and for retraining of senior employees 
 
•  as a reference tool to be used prior to commencing a job which is performed infrequently 
 
•  as an accident investigation tool 

 
• Informing employees of specific job hazards and protective measures. 
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              6.1      Sequence of Basic Job Steps 

 
Break the job down into steps.  Each of the steps of a job should accomplish 
some major task.  The task will consist of a set of movements used to perform a 
task, and then determine the next logical set of movements.   
For example, the job might be to move a box from a conveyor in the receiving 
area to a shelf in the storage area.  How does that break down into job steps?  
Picking up the box from the conveyor and putting it onto a hand truck is one 
logical set of movements, so it is one job step.   
Everything related to that one logical set of movements is part of that job step.  
The next logical set of movements might be pushing the loaded hand truck to the 
storeroom.  Removing the boxes from the truck and placing them on the shelf is 
another logical set of movements.  Finally, returning the hand truck to the 
receiving area might be the final step in this type of job. 

 
Be sure to list all the steps in a job.  Some steps might not be done each time -- 
checking the casters on a hand truck, for example.  However, that task is part of 
the job as a whole, and should be listed and analyzed. 

 
 
6.2      Potential Hazards 
 

Identify the hazards associated with each step.  Examine each step to find and 
identify hazards -- actions, conditions and possibilities that could lead to an 
accident. It is not enough to look at the obvious hazards.  It is also important to 
look at the entire work environment and discover every conceivable hazard that 
might exist. 
 
• Be sure to list health hazards as well, even though the harmful effect may  
     not be immediate.  A good example is the harmful effect of inhaling a     
     solvent or chemical dust over a long period of time. 
• Hazards contribute to accidents, injuries and occupational illnesses.  In  

                                         order to do part three of a JSA effectively, you must identify potential and  
                                         existing hazards.  That’s why it’s important to distinguish between a  
                                         hazard, an accident and an injury.  Each of these terms has a specific  

     meaning: 
 

Some people find it easier to identify possible accidents, illnesses, and work 
back from them to the hazards.  If you do that, you can list the accident and 
illness types in parentheses following the hazard.  However, be sure you focus 
on the hazard for developing recommended actions and safe work procedures. 
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6.3      Recommended Action Procedure 
 

Decide what actions are necessary to eliminate or minimize the hazards that 
could lead to an accident, injury or occupational illness.  Among the actions 
that can be taken are:  

 
1) Engineering the hazard out 

 
2) Administrative controls 

 
- Job instruction training 

 
- Good housekeeping 

 
- Good ergonomics 

(Positioning the person in relation to the machine or other elements in 
the  Environmental in such a way as to eliminate stresses and strains) 

 
3) Providing personal protective equipment 

 
•  List recommended safe operating procedures on the form, and list required or 

recommended personal protective equipment for each step of the job. 
 

•  Be specific.  Say exactly what needs to be done to correct the hazard, such as “lift, 
using your leg muscles.” Avoid general statements like “be careful.”  

 
•  Give a recommended action or procedure for every hazard. 

 
• If the hazard is a serious one, it shall be corrected immediately.  

 
The JSA should be changed to reflect new conditions in the task being 
performed or new hazards not identified previously. 

 
7.0 REFERENCES 
 

"Job Hazard Analysis", U.S. Dept. of Labor -- OSHA Publication No. 3071 
 
"Job Safety Analysis" - Safety Manual No. 5, U.S. Dept. of Interior, Mining Enforcement and 
Safety Administration 
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8.0 ATTACHMENTS 
1. Responsibility Matrix 
2. Job Safety Analysis Form



 Procedure No. HS045 
 Revision No. 0 
 Date of Revision 01/07/03 
 Last Review Date 03/24/04 
 Page  10 of 11 

 

(© 2005 Shaw Environmental, Inc.  All Rights Reserved)  
 

ATTACHMENT 1 
EMPLOYEE AND SUBCONTRACTOR TRAINING REQUIREMENTS 

 
Responsibility Matrix 

 
 

Responsible Party 
 

 
 

Action 

 
 

Procedure 
Section 

 
Manager/ 

Supervisor 

 
H&S 

Representative 

 
 

Employee 
Responsible for implementing 
and enforcing procedure 

3.1 X   

Monitoring for compliance with 
the procedure. 

3.1  X  

Complying with the project JSA 
program, along with the rules 
and regulations as stipulated in 
this procedure 

3.1   

X 

Review completed JSA forms for 
any errors and communicate to 
the originator of the changes. 

5.5  X  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 JOB SAFETY ANALYSIS DATE: 
JOB#: 
PERMIT#: 
ISSUED BY: 
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SUPERVISION/FOREMAN           

Consider the following and check the items which apply to the job, then review with the work crew.   
PERMITS   WELDING    HAZARDS (ENVIRONMENTAL) 

 Required    Flashburns   Electrical Shock  
 Cold Work    Combustibles   Heat Stress  
 Hot Work    Spark Containment   Heavy Objects  
 Entry Permit    Shields    Hot/Cold Surf. Or Mat. 
 All Conditions Met    Grounding   Inadequate Lighting 
 Signed Off When Complete   Water Hose   Line Breaking  
 Other     Fire Extinguisher   Noise   

PERSONAL PROTECTIVE EQUIP. (PPE)  Fire Blanket   Poor Access/Egress 

 Type of Gloves    Fire Watch   Sharp Objects  
 Composition of Gloves    Sewer Covers   Other   
 Special Purpose Gloves    Other      HAZARDS/CHEMICALS 
 Tyvek Suit   OVERHEAD WORK  Chemical Burn Shin/Eyes 

 Acid Suit /Slicker Suit    Barricades   Flammable  
 Rubber Boots    Signs    Ingestion  
 Mono Goggles (vented/non-
vented) 

  Hole Cover   Inhalation  

 Face Shield    Handrail   Skin Contamination 
 Respirator    Other      HAZARDS/BODY 

 Fresh Air   ELECTRICAL  Fall Potential  

 Ear Protection     Locked & Tagged out   Pinch Points  
 Safety Harness    Try Start/Stop Switch   Slip-Trip Potential  

 Burning Goggles    GFCI Test   Other   
 Other     Assured Grounding     OTHER WORK IN AREA 

TOOLS    Extension Cord Inspection Others Working Overhead 
 Current Inspection    Other    Type Work Others Doing 
 Proper Tools for the Job   LIFTING  PPE Due to Other Work 

 Good Tool Condition    Forklift    Other   
 Qualifications    Cherry Picker  

Confined Space  
 

 Other     Load Chart  Know the Following: 

EMERGENCY EQUIPMENT    Angle   
 Fire Extinguishers    Crane   
 Safety Shower    Chainfall  
 Evacuation Route    Proper Rigging Practices  
 Other     Manual Lifting  

ACCESS    Condition of Equipment  
 Scaffold (properly inspected)   Operator Certificate  
 Ladder (Tied off)       
 Manlift        
 Personnel Basket (inspected & approved)    
 Operator Training       
 Special Provisions       
 Other        

 
SUPERVISOR/FOREMAN RECOMMENDATION: 

   

 
• Possible hazards within the confined 

space 
• First signs of exposure 
• How to summons help 
• How to track personnel 
• Entering and exiting the confined 

space 
• Maintain contact with all entrants by 

voice or visual 
• Do not attempt to rescue unless you 

are a part of a coordinated effort 
• Remain at entry point assume no 

duties with take you from there. 



 JOB SAFETY ANALYSIS DATE: 
JOB#: 
PERMIT#: 
ISSUED BY: 
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Location of Job 
(Unit/Location on Project): 

Safety Access/ Location Supervisor of Work: Required PPE: 
 

 Safe Haven: 
 JSA Prepared By: 

 Wind Direction: Are other crews in area? 

 
 New:  
Revised:  

  
Pre-Job Preparation 

 
1. Fill out JSA 
2. Review JSA (EVERYONE) 
3. Sign JSA (EVERYONE) 

Evacuation Route: 
 
 
Assembly Point: 

  
Job Task 

(What are You Doing) 
 
 
 

 
 

 
 
 
 
 

Audit the Job  
Audit Time: 

Potential Hazards 

 
 
 
 
 
 
 
 

Supervisors Comments 
 
 

Recommended Action or Procedure 

 
 

 
 
 
 
 
 
 

Supervisor’s Initials:  

Crew Name Signatures:   
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STANDARD OPERATING PROCEDURE 

Subject: Tailgate Safety Meetings 

1. PURPOSE 

This procedure establishes the requirement for the conductance of tailgate safety meetings.  These 
meetings are to be conducted at each  field-based project site, on a daily basis, prior to the start of any 
work activities. 

2. SCOPE 

This procedure applies to all field-based projects with at least two persons present, including 
subcontractors. 

3. REFERENCES 

 Shaw Environmental & Infrastructure, Inc. (Shaw E&I) Procedure No. HS013, “Health and Safety 
Procedure Variances” 

 Shaw E&I Procedure No. HS045, “Job Safety Analysis” 

 Shaw E&I Procedure No. HS060, “Hazard Communication Program” 

4. DEFINITIONS 

Company – All wholly-owned subsidiaries of Shaw E&I. 

Tailgate Safety Meeting – A short training or informative session that provides safety guidelines for the 
planned work activities for the day or shift. 

5. RESPONSIBILITY MATRIX 

5.1 Procedure Responsibility 

The Senior Director of Health and Safety is responsible for the issuance, revision, and maintenance of this 
procedure. 

5.2 Action/Approval Responsibilities 

The Responsibility Matrix is shown as Attachment 1, “Responsibility Matrix.” 

6. PROCEDURE 

The project supervisor or his/her designee conducts a tailgate safety meeting at the beginning of each 
shift or whenever new employees or subcontractors arrive at the work site.  The topics discussed at the 
tailgate safety meeting should cover the work assignments for the day, the expected hazard(s) presented 
by the work, and an explanation on how employees and subcontractors will protect themselves from those 
hazards.  The daily Tailgate Safety Meeting must be conducted in addition to reviewing job safety 
analyses for the various tasks. 

The meetings are to be documented by the completion of a Tailgate Safety Meeting Form (Attachment 2). 
 The project supervisor will assure that the form is properly completed and signed by all attendees.  
Completed forms will be maintained in the project files. 

UNCONTROLLED WHEN PRINTED
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The following provides guidance for the completion of the form: 

 Project Name/Number – Specific project name and number assigned to the project. 

 Date – Date of meeting. 

 Time – Time at which meeting is held. 

 Client – Identification, name, etc. of entity for whom work is to be performed. 

 Work Activities – Detailed description of the work activities to be performed that day. 

 Hospital Name/Address – Hospital name and address designated to be used for the project. 

 Hospital Telephone Number – Designated hospital nonemergency telephone number. 

 Ambulance Telephone Number – Telephone number for medical emergency transportation. 

 Safety Topics Presented: 

– Chemical Hazards – Specific chemical name and adverse properties of all chemicals to be 
encountered on the job that day.  A Material Safety Data Sheet for each chemical should be 
available and discussed in accordance with Shaw E&I Procedure No. HS060. 

– Physical Hazards – Address physical hazards associated with the work site, such as 
slipping/tripping/falling hazards, pinch points, overhead hazards, and nearby operations that could 
pose a hazard.  A Job Safety Analysis should be prepared for each work activity in accordance 
with Shaw E&I Procedure No. HS045. 

– Personal Protective Equipment – Specify levels of protective clothing and protective devices to 
be used by employees for each of the day’s activities. 

– New Equipment – Indicate proper work techniques and any hazards associated with new or 
unfamiliar equipment. 

– Other Safety Topic(s) – List any remaining safety topics pertinent to the potential hazards of the 
job for that day.  This is an area where different, unique subjects can be introduced to make the 
tailgate safety meeting more interesting. 

 Attendees – Printed name and signature of all persons in attendance.  (Also, list affiliation if not 
employed by the company.) 

 Meeting Conducted By – Printed name and signature of individual conducting the Tailgate Safety 
Meeting.            

7. EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Shaw E&I Procedure 
No. HS013. 

8. ATTACHMENTS 

 Attachment 1, Responsibility Matrix 

 Attachment 2, Tailgate Safety Meeting Form 

9. FORMS 

None. 
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10. REVISION HISTORY AND APPROVAL 

Revision Level 

Revision Date 
Revision Description Responsible 

Manager 

01 

03/17/2009 

• The procedure scope has been clarified to apply to all field-based projects 
with at least two persons present, including subcontractors. 

• Corrections have been made to the “Tailgate Safety Meeting’’ form 
template. 

 

Zustra, Mike 
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Attachment 1 
Tailgate Safety Meetings 

Responsibility Matrix 

Responsible Party 

Action 
Procedure 

Section 
Senior Director of  Health 

and Safety Project Supervisor 

Issuance, Revision, and 
Maintenance of Procedure 

5.1 X  

Conduct and Document 
Meeting 

6.0  X 
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Attachment 2 
Tailgate Safety Meeting Form 

Project Name/Number:   Date:   Time:   

Client:   

Work Activities:   

Hospital Name/Address:   

Hospital Telephone No.:   Ambulance Telephone No.:   

  
Safety Topics Presented 

Chemical Hazards:   

  

Physical Hazards:   

  

Personal Protective Equipment: 

Activity:   PPE Level:   

Activity:   PPE Level:   

Activity:   PPE Level:   

Activity:   PPE Level:   

Activity:   PPE Level:   

New Equipment:   

Other Safety Topic(s):   

  

  
Attendees 

 NAME PRINTED SIGNATURE 

    

    

    

    

    

    

    

    
 

Meeting conducted by: 
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PROCEDURE 
 
Subject: HAZARD COMMUNICATION PROGRAM   
  
 
1.0 PURPOSE AND SUMMARY  

This procedure has been developed to ensure that all affected company employees are provided 
with current information on the hazardous chemicals that they may encounter during their work. 
 The basic principle of Hazard Communication (HAZCOM) is that anyone that works with 
hazardous chemicals has both a need and a right to know the identities and the hazards of any 
chemical to which they may be occupationally exposed.  This principle has been propagated by 
the Occupational Safety and Health Administration (OSHA) in 29 Code of Federal Regulations 
(CFR) 1910.1200 Hazard Communication. 

 
Some company activities are likely to occur in states or localities that either have or will have 
requirements that differ from those contained within the federal standard.  In such circumstances, 
the local health and safety representative will be responsible for ensuring that these requirements 
are included in either a site health and safety plan or a similar document and conveyed to all 
affected employees.  If federal, state, or local regulations vary or conflict, the more protective 
requirements and practices will be followed. 

 
 
2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Definitions 
5.0 Text 

5.1 Hazardous Chemical Inventories 
5.2 Procurement of Hazardous Chemicals 
5.3 Container Labeling 
5.4 Material Safety Data Sheets (MSDS) 
5.5 Training 
5.6 Trade Secrets 
5.7 Contractors 

6.0 Exception Provisions 
7.0 Cross References 
8.0 Attachments 

UNCONTROLLED WHEN PRINTED
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3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility 
The EH&S Operations Manager is responsible for the issuance, revision, and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities 

The Responsibility Matrix is Attachment 1. 
 
 
4.0 DEFINITIONS 
 

Article - A manufactured item other than a fluid or particle which is formed to a specific shape 
 or design during manufacture, has end use function dependent in whole or in part upon its shape 
 or design during end use, which under normal conditions of use does not release more than trace 
 amounts of a hazardous substance and does not pose a physical hazard or health risk to  
 employees. 
 

Affected Employee - Any company employee who may be exposed to hazardous chemicals 
 under normal operating conditions or in foreseeable emergencies. 
 

Company - All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw 
 E & I) 
 

Hazardous Chemical - Any chemical which poses a physical or health hazard. 
 

Health Hazard - A chemical for which there is statistically significant evidence based on at least 
 one study conducted in accordance with established scientific principles that acute or chronic 
 health effects may occur in exposed employees.  Health hazards include chemicals which are 
 carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, 
 hepatotoxins, nephrotoxins, neurotoxins, agents which act on the hematopoietic system, and 
 agents which damage the lungs, skin, eyes, or mucous membranes. 
 

Immediate Use - When hazardous chemicals will be under the control of and used only by the 
 person who transfers it from a labeled container and only within the work shift in which it is 
 transferred. 
 

Label - Any written, printed, or graphic material displayed on or affixed to containers of  
 hazardous chemicals. 
 

Local Health and Safety Representative - The person who is responsible for the management 
 and/or oversight of health and safety activities at a particular workplace.  He/she may be              
            assigned as a site health and safety officer or act as a home office health and safety manager who 
            is responsible for multiple workplaces.  This person does not necessarily need to be physically 
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 located at a workplace in which they are responsible for ensuring that the requirements of this 
 procedure are fulfilled.  The local health and safety representative may designate another  
 qualified individual to assume some or all of the responsibilities delineated in this procedure. 

 
Physical Hazard - A chemical for which there is scientifically valid evidence that it is a  

 combustible liquid, compressed gas, explosive, flammable, an organic peroxide, an oxidizer, 
 pyrophoric, unstable, or reactive. 

 
Responsible Party - The entity responsible for preparation or distribution of Material Safety 

 Data Sheets (MSDS) that can provide additional information on the hazardous chemical and 
 appropriate emergency procedures. 

 
Trade Secret - Any confidential formula, pattern, process, device, information, or compilation 

 of information that is used in an employers business, and that gives the employer an opportunity 
 to obtain an advantage over competitors who do not currently know or use it. 

 
Workplace - An establishment, job site, laboratory, office, or project at one geographic location 

 containing one or more work areas. 
 
 

5.0 TEXT 
In accordance with the requirements established in 29 CFR 1910.1200, employers are required to 
develop, implement, and maintain at each workplace a HAZCOM program.  The program 
contained herein is intended to ensure that the hazards of all chemicals used by employees are 
evaluated and that information concerning the hazards of each chemical are conveyed to affected 
employees.  The company program generally consists of five provisions, including hazardous 
chemical inventories, procurement of hazardous chemicals, container labeling, MSDSs, and the 
development and implementation of employee training programs.  Since the company does not 
typically produce, distribute, or import hazardous chemicals, the focus of this procedure is on 
establishing an effective consumer/handler type HAZCOM program and the communication of 
information to our affected employees. 

 
There are some types of chemicals that are specifically exempt from this procedure.  These 
materials include: 

 
• Any hazardous waste as defined by the Solid Waste Disposal Act, as amended by the 

Resource Conservation and Recovery Act of 1967, as amended (42 U.S.C. 6901 et seq.), 
when subject to regulations issued under that Act by the U.S. Environmental Protection 
Agency. 

 
• Any hazardous chemical as defined by the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) when the hazardous chemical is the focus 
of remedial or removal actions being conducted under CERCLA in accordance with 
U.S. Environmental Protection Agency regulations. 
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• Tobacco or tobacco products. 
 

• Wood or wood products, including lumber which will not be processed, where the 
manufacturer or importer can establish that the only hazard they pose to employees is the 
potential for flammability or combustibility.  Wood or wood products which have been 
treated with a hazardous chemical are covered by this procedure, and wood which may 
be subsequently sawed or cut, generating dust. 

 
• Articles. 

 
• Food or alcoholic beverages which are sold, used, or prepared in a retail establishment, 

or foods intended for personal consumption by employees while in the workplace. 
 

• Any drug, as defined by the Federal Food, Drug, and Cosmetic Act, when it is in solid, 
final form for direct administration to patient; drugs which are packaged by the 
manufacturer for sale to consumers in a retail establishment; and drugs intended for 
personal consumption by employees while in the workplace. 

 
• Cosmetics which are packaged for sale to consumers in a retail establishment, and 

cosmetics intended for personal consumption by employees while in the workplace. 
 

• Any consumer product or hazardous chemical, as defined by Consumer Product Safety 
Act and Federal Hazardous Chemicals Act, where the employer can show that it is used 
in the workplace for the purpose intended by the manufacturer or importer of the 
product, and the use results in a duration and frequency of exposure which is not greater 
than the range of exposures that could reasonably be experienced by consumers when 
used for the purpose intended. 

 
• Nuisance particulates where the manufacturer, distributor, or importer can establish that 

they do not pose any physical or health hazard covered under this procedure. 
 

• Ionizing and nonionizing radiation. 
 

• Biological hazards. 
 

5.1 Hazardous Chemical Inventories 
A complete list of all hazardous chemicals known to be present in the workplace that 
may expose an employee to a physical or health hazard will be maintained at each office 
location and project site.  This list will be placed in the front section of the MSDS binder 
discussed in Section 5.4.  The local health and safety representative/site safety officer 
will be responsible for maintaining the list and revising it as new chemicals are procured 
or when chemicals are no longer used and have been removed from the workplace.  The 
identity of the hazardous chemical maintained on the list will be consistent with that 
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which appears on the MSDS.  All affected employees will be made aware of the location 
of the MSDS binder. 

 
5.2 Procurement of Hazardous Chemicals 

Since the company does not typically manufacture, distribute, or import hazardous 
chemicals, procurement is the primary method of obtaining hazardous chemicals.  The 
person initiating the procurement of a hazardous chemical will be responsible for 
requesting a MSDS from the manufacturer or distributor.  This MSDS is to be provided 
either prior to or at the time of receipt of the chemical.  Hazardous chemicals are strictly 
forbidden to be accepted without an accompanying MSDS.  Upon receipt of a hazardous 
chemical, the person receiving the shipment will notify the local health and safety 
representative so that a review of the MSDS can be conducted.  Also, note that the 
supplier is only required to submit a MSDS with the initial shipment of a hazardous 
chemical to a specific location. 

 
In the unlikely event that a hazardous chemical is either manufactured, imported, or 
distributed by the company, the Vice President, Health and Safety will be notified so that 
required actions, as dictated by OSHA, can be implemented. 

 
5.3 Container Labeling 

Labeling on hazardous chemical containers is meant to provide immediate information to 
affected employees about the hazards of chemicals they will be expected to handle 
during the course of their job duties.  It is the responsibility of the manufacturer, 
importer, or distributor of the chemical to ensure that each hazardous chemical leaving 
their place of business is labeled, tagged, or marked with the following information: 

 
• Identity of the hazardous chemical (must be common to the label, the MSDS, and the 

chemical inventory list); 
 

• Appropriate warnings of the hazardous effects of a chemical (words, pictures, 
symbols, or any combination that appears on the label and convey the specific 
physical or health hazards including target organ effects); and 

 
• Name and address of the chemical manufacturer, importer, or other responsible party. 

 
The person receiving the shipment is responsible to ensure that each container of 
hazardous chemical(s) has been provided with this labeling information.  Hazardous 
chemicals that do not contain adequate labeling will not be accepted by the receiving 
person.  In the event that hazardous chemicals that do not contain adequate labeling are 
inadvertently received, they are not to be handled until the identity of the material and 
appropriate hazard warnings are provided.  If the hazardous chemical is regulated by a 
chemical-specific health standard, then it must be labeled in accordance with the 
requirements of that standard. 
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As long as the hazardous chemicals are maintained in their original, properly labeled 
container and their composition is not altered, there is no need for additional labeling.  In 
the event that the chemical is transferred from a labeled container to an unlabeled 
portable container, the user must label this secondary container unless the container is 
intended for immediate use of the employee who performs the transfer.  In this case, the 
container must be labeled with the identity of the chemical and the appropriate hazard 
warnings, as described above. 

 
In locations where employees are present who only communicate in languages other than 
English, all labeling information must be presented in their language as well as in 
English. 

 
5.4 Material Safety Data Sheets (MSDS) 

MSDSs are written documents that convey specific, detailed information about the 
hazards associated with a specific chemical.  It is the responsibility of the manufacturer, 
importer, or distributor to either provide MSDSs prior to shipment or with the shipped 
materials.  The employee receiving the shipment of materials is responsible to ensure 
that a MSDS has been supplied.  As described in Section 5.2, the employee initiating the 
procurement is responsible for requesting a MSDS from the manufacturer or distributor.  
In the event that a MSDS has not been provided, it is the responsibility of the receiving 
person to obtain one from the manufacturer or distributor as soon as possible.  The 
material will not be handled prior to the receipt of a MSDS. 

 
Each MSDS will be forwarded to the local health and safety representative/site safety 
officer or a designee who will then place a copy into a MSDS binder.  This binder will be 
maintained in the workplace and updated as new materials arrive.  The local health and 
safety representative/site safety officer will ensure that this binder is reviewed with all 
affected employees and is readily accessible during each work shift.  A designated area 
for the storage of the binder will be established and all employees are to be informed of 
its location.  Employees can request a personal copy of a MSDS by completing the 
Employee Request for MSDS form provided in Attachment 2.  Where employees travel 
between workplaces during a work shift, the MSDSs may be kept at the primary 
workplace.  Affected employees must be able to immediately obtain information from 
the MSDSs in the event of an emergency. 

 
MSDSs will be in English and other languages, as necessary, for the particular 
employees in which the MSDSs will be used.  MSDSs are to include the following 
information: 

 
• Name, address, and telephone number of the responsible party; 
• Identity of the chemical as it appears on the label; 
• Hazardous ingredients; 
• Physical and chemical characteristics; 
• Physical and health hazards; 
• Primary route(s) of entry; 
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• OSHA permissible exposure limit (PEL) or other applicable exposure limits; 
• Carcinogen information; 
• Safe handling and use information; 
• Control measures; 
• Emergency and first aid procedures; and 
• Date of preparation and latest revision date. 

 
5.5 Training 

All affected employees will be provided with information and training on the hazardous 
chemicals in their work area at the time of their initial assignment, when new 
information about the hazards of a chemical is discovered, and whenever a new physical 
or health hazard that the employees have not previously been informed of is introduced 
into the workplace.  The HAZCOM training record has been provided as Attachment 3. 
 
Information provided in this training will include: 
 

1. Requirements of the HAZCOM program. 
2. Any operations in the work area where hazardous chemicals are present. 
3. Location of written hazard communication program, listing of hazardous 

chemicals present and MSDS. 
4. Methods and observations that may be used to detect the presence or release of 

hazardous chemicals by use of monitoring devices, visual appearance or odor. 
5. The physical and health hazards of chemicals in the work area. 
6. Protection measures to be utilized to prevent exposure, appropriate work 

practices, emergency procedures and proper PPE to be used. 
7. Explanation of the labeling system and the MSDS and how employees can obtain 

and use the appropriate hazard information. 
 

Training on this HAZCOM program may be satisfied by the use of two different types of 
training sessions.  These sessions include: 

 
• Tailgate Safety Meetings - These meetings will be used to convey the methods and 

observations that may be used to detect the presence or release of a hazardous 
chemical in the workplace, the physical and health hazards of the chemicals in the 
workplace, and the measures that can be taken to protect affected employees from 
these hazards.  The guidelines for this meeting are described in Procedure HS051, 
Tailgate Safety Meetings. 

 
• Workplace-Specific or Annual Refresher Training - Either of these training 

sessions can be used to convey the details of this HAZCOM program.  These details 
include an explanation of labeling systems, the use of MSDSs, and how employees 
can obtain and use the appropriate hazard information.  These training sessions are 
discussed further in Procedure HS050, Training Requirements. 
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Workplace-specific and tailgate safety meetings will be facilitated by the local health and 
safety representative or another individual who is knowledgeable on the requirements of 
the HAZCOM program and the specific chemicals that are being discussed. Training for 
non-English speaking employees  shall be conducted in a manner such that the employee 
is able to comprehend. Annual refresher training can only be conducted by personnel 
previously approved by the company Training Department. 

 
5.6 Trade Secrets 

Some hazardous chemical manufacturers, importers, and distributors may withhold 
proprietary information required to be present on a MSDS.  In such instances, the name 
and telephone number of the manufacturer, importer, or distributor will be forwarded to 
the Vice President of Health and Safety for further action.  It will be the responsibility of 
the Vice President of Health and Safety to either obtain the necessary information or to 
decide to reject the chemical for use in company workplaces. 

 
5.7 Contractors 

During the execution of our work, there will be situations when the company will be at 
locations where employees of other entities may be exposed to chemicals being used by 
the company.  It will be the responsibility of the local health and safety representative or 
designee to provide the other entities= site representative(s) with copies of all MSDSs in 
which their employees may be exposed, as well as the labeling system in place, the 
protective measures to be taken, safe handling procedures to be used, and the location 
and availability of the MSDS binder. 

 
Periodically, company work areas will be located on or adjacent to a facility operated by 
another entity.  In these situations, the local health and safety representative or designee 
will contact the other entity to obtain applicable MSDS(s) for hazardous chemicals that 
company employees may be exposed to. 

 
 
6.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 

 
 
7.0 CROSS REFERENCES 

HS013 Health and Safety Procedure Variances 
HS050 Training Requirements 
HS051 Tailgate Safety Meetings 
HS500 OSHA Regulated Toxic and Hazardous Chemicals 
OSHA 29 CFR 1910.1200 

 
 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
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2. Employee Request for MSDS 
3. HAZCOM and Right-to-Know Standards Employee Training Record 
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 ATTACHMENT 1 
 HAZARD COMMUNICATION PROGRAM 
 
 Responsibility Matrix 
  

Responsible Party 

 
Action 

 
Procedure 

Section 
 
Purchaser

 
Receiver

 
Affected 

Employee

 
Local Health 
and Safety 

Representative

 
EH&S 

Operations 
Manager 

 
Understand and Comply With 
State and/or Local Regulations 

 
1.0 

 
 

 
 

 
 

 
X 

 
 

 
Issuance, Revision, and 
Maintenance of Procedure 

 
3.1 

 
 

 
 

 
 

 
 

 
X 

 
Review and Understand This 
Procedure 

 
5.0 

 
X 

 
X 

 
X 

 
X 

 
 

 
Establish, Update, and Revise 
MSDS Binder 

 
5.1 

 
 

 
 

 
 

 
X 

 
 

 
Request MSDSs for Procured 
Chemicals 

 
5.2 

 
X 

 
 

 
 

 
 

 
 

 
Initial Review of MSDSs 

 
5.2 

 
 

 
 

 
 

 
X 

 
 

 
Implement Requirements 
For Company Manufactured, 
Imported, or Distributed 
Chemicals 

 
5.2 

 
 

 
 

 
 

 
 

 
X 

 
Review Incoming Shipments 
for Hazard Labeling/MSDS 

 
5.3 

 
 

 
X 

 
 

 
 

 
 

 
Request Missing MSDSs From 
Manufacturer or Distributor 

 
5.4 

 
 

 
X 

 
 

 
 

 
 

 
Provide HAZCOM Training 

 
5.5 

 
 

 
 

 
 

 
X 

 
 

 
Receive HAZCOM Training 

 
5.5 

 
 

 
 

 
X 

 
 

 
 

 
Obtain Information on 
Proprietary Chemicals 

 
5.6 

 
 

 
 

 
 

 
 

 
X 

 
Transmit MSDSs to Contractors 

 
5.7 

 
 

 
 

 
 

 
X 

 
 

 
Obtain MSDSs From Other 
Entities 

 
5.7 

 
 

 
 

 
 

 
X 
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ATTACHMENT 2 
 
 EMPLOYEE REQUEST FOR MATERIAL SAFETY DATA SHEET (MSDS) 
 
 
Employee Name:  (Please print)   
 
Employee Number:    
 
Job Title/Location:    
 
Department/Work Area:    
 
I am requesting a copy of the MSDS(s) for the following chemical(s): 
 
(Chemical name, Common name, Trade name) 
 
1.    
 
2.    
 
3.    
 

 
 

 
Signature        Date 
 
 
 
 
 
 
 
I have received a copy of the above MSDS(s) I requested. 

 
 
 

 
Signature        Date 
 
 
 
 
cc:  Local Health and Safety Representative 
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 ATTACHMENT 3 
 
 HAZARD COMMUNICATION AND RIGHT-TO-KNOW STANDARDS 
 EMPLOYEE TRAINING RECORD 
 
 
  INITIAL:
   
1. I have been informed about the Hazard Communication 

Program, Material Safety Data Sheets (MSDS), their use and 
location, and the procedures to obtain copies. 

  

   
2. I have been informed that some of my work may involve 

exposure to toxic substances, the hazards of which will be 
reviewed with me in tailgate safety meetings or site-specific 
training. 

  

   
3. I have been informed about the right of employees to have 

access to relevant exposure and medical records, and the 
procedures for requesting access. 

  

   
4. I understand that the company must act upon a request in a 

reasonable amount of time so as to avoid interruption of normal 
work operations. 

  

   
5. I have been provided access to the applicable regulations 

governing hazard communication, and access to employee 
exposure and medical records. 

  

 
 
 
 

PRINT NAME:    
 

SIGNATURE:    
 

EMPLOYEE NUMBER:    
 

DATE:    
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ATTACHMENT 4 

 
CHEMICAL LISTING 

 
Chemical MSDS Number 

A12 - Car Cleaner Wax   1 
A-33 Dry     2 
ABC Dry Chemical    3 
Acetone     4 
Acid, Acetic    5 
Acid Hydrochloric    6 
Acid, Nitric    7 
Acid, Nitric (Lightning)   8 
Acid, Oxalic Dihydrate   9 
Alcohol, Ethyl    10 
Alcohol, Isopropyl    11 
Alcohol, Methanol    12 
Alconox     13 
All Weather DTR Primer White Comp A 14 
Aluminum Nitrate, 9-Hydrate  15 
Amine Mixture    16 
Ammonium Hydroxide   17 
Anti-Seize Lubricant (133K)  18 
Anti-Static Spray #19050   19 
Antimicrobial Wipes    20 
Armor All Protectant   21 
Barium Nitrate    22 
Bentonite Extender D20   23 
Bradley Opti-Aid and Opti-Aid Plan 1181 24 
Brake Cleaner (Aerosol), GUNK  25 
Buffer Solution pH4    26 
Buffer Solution pH7    27 
Buffer Solution pH10   28 
Butyl Rubber Sealant   29 
Butyl Tape Glazing Compound 250 H 30 
Calcium Chloride, (Flake)   31 
Calcium Oxide, (Lime)   32 
Canvak Coating    33 
Carbon Dioxide    34 
Casrn 38640-62-9    35 
Casrn 92-71-7    36 
Castrol Super Clean    37 
Cement sp-4633    38 
Certicool Instant Cold Pack  39 
Chemlok AP-134    40 
Closed Cell Neoprene Sponge  41 
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Cobalt Nitrate, 6-Hydrate   42 
Contrac Rodenticide   43 
CPVC Orange Cement   44 
Crazy Clean Cleaner (031)  45 
Dap Kwik Foam    46 
Day-Chem Cure & Seal 26% (J-22)  47 
Day-Chem Cure & Seal 26% 1315 (J-22) 48 
Dextrose     49 
Diazinon Ultra Insect Spray  50 
Diesel Aid     51 
Diesel Fuel    52 
Dow All Purpose Cleaner   53 
Dow Disinfectant Bathroom Cleaner  54 
Dow Glass Plus    55 
Dragon Home Pest Killer   56 
Dursban Many Purpose Concentrate 57 
Dye, (D11006 Chromatint Uranine HS Liquid) 58 
Dyed Fuel Oil #2    59 
Enforcer Wasp and Hornet Killer XT 60 
Enoz Old Fashioned Moth Balls  61 
Environcide, Disinfectant Decontaminant/Cleaner 62 
Enviroseal 20    63 
Envirosorb    64 
Eva-Pox Quick Gel #24   65 
Ethyl Chloride    66 
Ethylene Glycol    67 
Eyesaline Concentrate   68 
Eyesaline Solution    69 
Fantastic All Purpose Cleaner  70 
Fast Track Trim Adhesive - 3M Brand 71 
Ferric Chloride, 6-Hydrate  72 
Fly Ash. NO DESIGN. NO DESIGN  73 
Formamide    74 
Formula 409 Cleaner/Degreaser  75 
Four Part Mix (H2S, CH4, CO & O2 in N2) 76 
Freeze Ban    77 
Freshly-Mixed, Unhardened Concrete 78 
Gasoline     79 
Glass, Fibrous    80 
Great Stuff, Instafoam Products  81 
Great Value Foaming Disinfectant Cleaner 82 
Hazorb     83 
Home Safeguard, Smoke Detector Tester 84 
Hydraulic Fluid, ATF Automatic Transmission 85 
Hydrogen Peroxide    86 
Hydrogen Sulfide    87 
Intraplast N    88 
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Insta-Gel     89 
Insta-Gel XF    90 
Iron Powder    91 
Irritant Smoke    92 
Isobutylene in Air    93 
Isocyante Mixture    94 
Iso-Flex Epoxy SF Primer(Part A)  95 
Kerosene     96 
Klean-Strip Mineral Spirits  97 
Kolor Kut Water Finding Paste  98 
KoolVest     99 
Latex Acrylic Caulk, GE Silicones (GE91) 100 
Lexel     101 
Liquid Nails (LN 601)   102 
Liquid Nails (LN 901)   103 
Liquid Nitrogen    104 
Liquid-Plumr    105 
Lysol Brand Disinfectant Tub & Tile Cleaner 106 
Magic American--Goo Gone Stain Remover 107 
Magic Lens Cleaning Anti-Fogging Anti-Static Fluid 108 
Micro Air I    109 
Micro Air     110 
Mop & Glo R    111 
Mountain Grout "Accelerator"  112 
Mountain Grout "Flexible"  113 
Mountain Grout "Soil Stabilizer"  114 
Mr. Jinx     115 
Multi-Purpose Anti-Static Cleaner  116 
Nickelous Nitrate, 6-Hydrate  117 
Non-Flammable Gas Mixture (Multi-Gas) 118 
Non-Flammable Gas Mixture (P-10) 119 
Oil, Durafilm Air Line   120 
Oil, Echo 30 Weight Bar & Chain  121 
Oil & Grease - Cato - Mystic JT-6 Multipurpose 122 
Oil, Husqvarna Pro Forest 30 Wt. Bar & Chain 123 
Oil, Lubricating, Automatic Transmission 124 
Oil, Mobile DTE, Heavy   125 
Oil, Pennzoil - HD Motor Oil SAE 40 126 
Oil, Pennzoil - Multi-Duty Motor Oil SAE 10W-40 127 
Oil, Rigid Dark Thread Cutting Oil 128 
Oil, Save-A-Chain 30 Weight  129 
Oil, Shell Rotella T Oil 30   130 
Oil, Unitrac Fluid 10W30   131 
Paint, Color Place Spray Paint  132 
Paint, Duralux Enamel   133 
Paint, Fluorescent by Krylon  134 
Paint, Frazee, 27 Primers by Plasti-Kote 135 
Paint, Latex by Ace-Pro   136 
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Paint, Latex Semi-Gloss House & Trim, White 137 
Paint, Lucite L Acrylic   138 
Paint, Primer by Plasti-Kote  139 
Paint, Quick Dry Enamel 139  140 
Paint, Quick Dry Metal Primer 895-1157 141 
Paint, Quik-Mark Inverted Marking Paints 3  142 
Parabond     143 
Petroleum Hydrocarbon   144 
Phenolic Foam    145 
Pico-Fluor 40    146 
Pine-Sol Brand Cleaner, Professional Strength 147 
Pitt Guard All Weather DTR Gray Coating 148 
Pitt Guard Comp. 2    149 
Ply-Mastic Epoxy Coating (044 Line) 150 
Polyheed 997    151 
Polymeric Barrier System   152 
Portland Cement    153 
Potassium Chloride    154 
Potassium Permanganate  155 
Premium Gel    156 
Propane     157 
PSF-12 Master Power Steering Fluid 158 
PSF-32 Master Power Steering Fluid 159 
PSF-128 Master Power Steering Fluid 160 
Purple K Dry Chemical Extinguishing Agent 161 
Raid Wasp & Hornet Killer  162 
Rain-N-Shine PVC Cement, 30890  163 
Regular Clear PVC Solvent Cement, 31 164 
Regular Clorox Bleach   165 
Safe-Cure Clear    166 
Safe-Slip     168 
Satellite Safe-T-Fresh (Toilet Deodorizer) 169 
Sealed Standard, Blank (Toluene) 170 
Sealtight Fibre Expansion Joint  172 
Sight Savers Brand Disposable Cleaning Station 173 
Sight-Savers Brand Premoistened Lens Cleaning Tissues 174 
Sikaflex 1A    175 
Sikaflex 1C SL    176 
Sikaflex Primer 429/202   177 
SikaSwell S    178 
Silicone Rubber    179 
Silver Nitrate    180 
Snap Starting Fluid    181 
Sodium Chloride    182 
Sodium Hydroxide, Pellets  183 
Soluble Barium Compound (as Barium) 184 
Stencil Inks and Stencil Kovers  185 
Stripcoat TLC Free    186 
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Strontium Nitrate Anhydrous  187 
Super Trim Adhesive, 3M Brand  188 
Sureweld     189 
Tarkett FB-20, Tile Flooring Adhesive 190 
Tech 2000 Windshield Wash -25F  191 
Texwipe - TX507 Office Duster 3  192 
TFE Paste, 023017    193 
Thermaflex Nosing Material Part A 194 
Thermaflex Nosing Material Part B 195 
Thorium Metal/Powder (compounds) 196 
Toluene     197 
Touch ‘n Foam     198 
Triplex     199 
Tube Paint Marker    200 
Tuner/Control Cleaner and Lubricant 201 
U-Lok 1000, 1500 & 2000   202 
Ultima Gold    203 
Union Carbide SAG Silicone Antifoam 30 204 
Uranium     205 
USG Steel Framing Components & Accessories 206 
Vandex Super    207 
Waterproofing Membrane System - HLM 5000, Sonneborn 208 
WD-40 Aerosol    209 
Windex-Blue    210 
WYK @ Safety Sorbent   211 
Xylene     212 
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STANDARD OPERATING PROCEDURE 

Subject: Drug and Alcohol Testing 

1. PURPOSE 

Shaw Environmental & Infrastructure  (hereinafter referred to as collectively as “Shaw E & I”) has 
established this Drug and Alcohol procedure to maintain a work environment free from substance 
abuse; provide a safe and healthy environment for our Employees and the general public; maintain 
the quality and integrity of Shaw E & I’s products and services; preserve Shaw E & I’s reputation in 
the communities where Shaw E & I operates; and protect and secure our property and information. 

The purpose of this procedure is to provide guidelines for all “Employees” (hereinafter referred to 
collectively as, and inclusive of: applicants, prospective employees, existing employees and 
employees working for Shaw E & I through temporary staffing agencies) regarding substance use and 
abuse and to provide supervisors with practical procedures for its administration.  Subcontractors and 
lower tier subcontractors (a lower tier subcontractor is any subcontractor at any level working on any 
Company project whether directly with Shaw E & I or through a third party) are required to document 
that they maintain a substance abuse prevention program comparable to this program.  Shaw E & I 
reserves the right to modify this procedure at any time consistent with changes in medical procedures, 
technologies, the law, or Shaw E & I's operational needs.  This procedure shall not, in any event, alter 
the basic "at will" status of any Employee, nor shall it create any expressed or implied contractual 
rights relative to employment with Shaw E & I. 

2. SCOPE 

This procedure applies to all applicants applying for positions in the United States, all Employees 
working in the United States, and all international Employees testing in the United States prior to 
deployment including but not limited to officers, directors, and supervisors.  Subcontractors and lower 
tier subcontractors are required to document that they maintain a substance abuse prevention 
program comparable to this program. 

An applicant or prospective Employee of Shaw E & I who refuses a post-offer, pre-employment drug 
or alcohol test will not be considered for a position with Shaw E & I. 

This procedure applies to all Company work locations except when state restrictions apply.  For the 
purpose of this procedure, and as a result of the nature of work in which Shaw E & I performs for our 
customers, we often employ individuals that actually work at a location that is neither owned or 
otherwise leased / rented by Shaw E & I.  Accordingly, we define these customer job site work 
locations as being “Host Employer” premises.  

An existing Employee who refuses to submit to a drug/alcohol test is subject to disciplinary action, up 
to and including termination, pursuant to Shaw E & I’s guidelines and applicable Federal and state 
laws.  "Company or Host Employer’s Premises” are defined as: all areas or locations in which work is 
performed, including but not limited to Employee’s lockers, lunch boxes, personal bags and effects, 
clothing, furniture, desks, drawers, containers, tool boxes, storage facilities, work areas and personal 
vehicles parked on Company property or job site locations and equipment, either owned, borrowed, 
leased or operated by Shaw E & I or Host Employer. 

UNCONTROLLED WHEN PRINTED
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3.1 Internal References 

 HS800 Motor Vehicle Operation and Maintenance 

 HS020 Accident Prevention Program:  Reporting, Investigation, and Review 
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3.2 External References 

 Title 10 Code of Federal Regulations (10 CFR) Part 707 

 49 CFR Part 40 

 49 CFR Part 40, Part 199 

4. DEFINITIONS 

None. 

5. RESPONSIBILITIES 

5.1 Vice President of Health and Safety 

The Vice President of Health & Safety is responsible for issuing, revising, and maintaining this 
procedure. 

5.2 Director of Health and Safety 

The Director of Health and Safety is responsible for the following: 

 Contacting collection facilities, approved laboratories, and the medical review officer (MRO) 

 Verifying that subcontractor programs meet the intent of this procedure 

5.3 Project/Office Manager 

The project/office manager is responsible for the following: 

 Providing a copy of  this procedure to covered non-DOT employees 

 Contacting collection facilities, approved laboratories, and the MRO 

 Handling positive (failed) test results 

 Verifying that subcontractor programs meet the intent of this procedure 

 Coordinating local testing program 

5.4 Health and Safety Representative 

The health and safety representative is responsible for the following: 

 Providing a copy of  this procedure to covered non-DOT employees 

 Contacting collection facilities, approved laboratories, and the MRO 

 Verifying that subcontractor programs meet the intent of this procedure 

 Coordinating local testing program 

5.5 Substance Abuse Program Administrator 

The substance abuse program administrator is responsible for the following: 

 Issuing, revising, and maintaining this procedure 
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 Contacting collection facilities, approved laboratories, and the MRO 

 Handling positive (failed) test results 

 Verifying that subcontractor programs meet the intent of this procedure 

 Coordinating local testing program 

5.6 Medical Review Officer  

The MRO is responsible for the following: 

 Handling positive (failed) test results 

 Evaluating test results 

5.7 Employee 

Employees are responsible for the following: 

 Complying with Shaw E & I’s Drug and Alcohol testing policy and this procedure 

 Providing test specimens when requested. 

6. PROCEDURE 

All employees should read and sign Form HS101.01r4, The Shaw Drug and Alcohol Policy, prior to 
submitting to drug and alcohol testing.  Additional provisions that consider non-DOT regulations and 
drug and alcohol laws of Puerto Rico are contained in Attachment 1.  The following sections describe 
Shaw’s drug and alcohol testing program. 

6.1 Illegal Drugs 

The use, possession, concealment, manufacturing, promotion, transportation, distribution or sale of 
illegal drugs by any Employee or any employee of any subcontractor or lower tier subcontractor of 
Shaw E & I is strictly prohibited on all Company and Host Employer Premises and during Company 
working hours at any location and is grounds for disciplinary action up to and including termination. 

Illegal drugs are defined as any drug (or the synthetic or generic equivalents of such drugs) that is 
illegal under Federal, state, or local laws.  This includes but is not limited to marijuana, heroin, 
hashish, opiates, cocaine, hallucinogens, methamphetamine, depressants, and stimulants not 
prescribed for current medical treatment by a licensed physician.  

6.2 Alcohol 

Possession or consumption of alcohol on Company or Host Employer's Premises or unauthorized 
consumption while on the job is a violation of this procedure and is grounds for disciplinary action up 
to and including termination.  Alcohol or alcoholic beverages means any beverage that has an 
alcoholic content and that is subject to state regulatory control for distribution as an alcoholic 
beverage. 

6.3 Prescribed Medications 

Any Employee undergoing medical treatment by a physician, dentist or other medical professional that 
includes the use of any drug or medication capable of affecting the Employee's mental or physical 
abilities is required to communicate to his/her supervisor that he/she is taking the medication. 
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In any situation whereby an Employee’s medications are capable of affecting the Employee physically 
or mentally and thus affecting his/her ability to work safely, the Employee is required to consult with 
their physician and explain their job requirements. The Employee must provide a release to work to 
their supervisor from the treating physician prior to returning to work.  

It is the responsibility of an Employee to communicate to his/her supervisor if he/she is taking 
medication that is capable of affecting the Employee mentally or physically. If the Employee fails to do 
so it is a violation of this procedure and is grounds for disciplinary action up to and including 
termination.   

Any questions concerning this section of the procedure should be directed to Shaw E & I’s Human 
Resources Department or Shaw E & I’s Substance Abuse Program Administrator. 

6.4 Drug and Alcohol Testing 

Shaw E & I may utilize any type of drug or alcohol test allowed by both Federal laws and the laws of 
the state in which an Employee is employed to help in the control of or in the detection of drug or 
alcohol usage that violates this procedure.  Drug and alcohol tests will be conducted for job related 
purposes and be consistent with business necessity. 

Drug and alcohol tests may be utilized in, but are not limited to, the following circumstances, as may 
be allowed under the laws of the jurisdiction in which the Employee is employed: 

 Post-offer, pre-employment examinations 

 Random/Unannounced sampling 

 Post-accident 

 Reasonable cause or suspicion 

 Post rehabilitation 

 When otherwise requested or required by the client or by contract and pursuant to applicable law. 

Employees agree to comply with drug testing facilities and sign all consent forms needed by the drug 
testing facilities.  

Employees assigned to U.S. Department of Energy (DOE) sites may be required to participate in 
facility-specific drug and alcohol screening pools meeting the requirements of Title 10 Code of Federal 
Regulations (10 CFR) Part 707. 

6.4.1 Post offer Pre-Employment Drug Testing 

This section applies to all states except Montana which has restrictions in place where certain 
additional requirements should be followed pursuant to state legislation.  Call the Medical Services 
Department for additional guidance on drug testing in the state of Montana. 

Following an employment offer and prior to becoming an active Employee, the applicant/prospective 
Employee will be tested to determine use of illegal drugs.  No Employee will begin work on any project 
or at any subcontractor location without submitting to and successfully passing an approved, pre-
employment drug testing method pursuant to the requirements set forth in this procedure.  
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In circumstances where an Employee has been laid-off or terminated from Shaw E & I and 
subsequently re-hired by Shaw E & I within a 30 day period, the Employee will not be required to 
submit to a post-offer, pre-employment drug test before beginning work on a project as long as the 
Employee has submitted to a drug test with Shaw E & I within one calendar year.  In cases where the 
Employee is re-hired within 30 days and has not been drug tested with Shaw E & I within one 
calendar year, the Employee will be required to submit to a post-offer, pre-employment drug test 
before beginning work on any project or at any location. 

In circumstances where an Employee has been laid-off or terminated from Shaw E & I and 
subsequently re-hired with Shaw E & I after a 30 day time period, the Employee will be required to 
submit to a post-offer, pre-employment drug test before beginning work on any project or at any 
location. 

In circumstances where an Employee was terminated for a positive drug test, including refusing to 
take a drug test (which is assumed positive by Shaw E & I) and that Employee is re-applying for 
employment, the prospective Employee will have to take a pre-employment, post-offer drug test, as 
well as fulfill all of the requirements of Section 6.6.3 of this procedure. 

6.4.2 Random/Unannounced Drug Testing 

This section applies in all states and/or cities, except; Rhode Island; Vermont; San Francisco, 
California; and Boulder, Colorado.  There are restrictions in Massachusetts, New Jersey, New York, 
West Virginia, Connecticut, Maine, Minnesota, Montana, and California where certain additional 
requirements should be followed pursuant to state legislation.  Call the Medical Services Department 
for guidance. 

A mandatory random/unannounced drug testing program is in effect and all Employees are subject to 
a random/unannounced drug testing program unless prohibited by state or local law.  Accordingly, due 
to certain state and local law exclusions, certain offices, sites, or project locations may not be included 
in the random/unannounced drug testing program.  Employees at locations whereby 
random/unannounced drug testing is allowed will be included in the selection process for 
random/unannounced drug testing by using a computer based random number generator that is 
matched to an Employee's I.D. or reference number.  These tests shall be random, unannounced, and 
conducted in the concurrent quarter with the quarterly random selection process.  The goal of the 
program shall be to randomly test a minimum of ten percent of the affected work force not covered by 
DOT or different contract requirements, on a quarterly basis.  

6.4.3 Post-Accident Drug/Alcohol Testing 

This section applies in all states, except in San Francisco, California.  There are restrictions in 
Boulder, Colorado; Connecticut; Iowa; Maine; Vermont; Rhode Island; Mississippi; and Oklahoma 
where certain additional requirements should be followed pursuant to state legislation.  Call the 
Medical Services Department for additional guidance. 

Subject to Federal and state laws, Shaw E & I will conduct post accident/injury drug and/or alcohol 
tests on any Employee receiving medical care for a work-related injury.  This post-accident testing 
shall be performed as soon as practicable following work-related accidents or incidents.  Additionally, 
Shaw E & I shall require a drug/alcohol test for any Employee Shaw E & I reasonably believes 
contributed or caused the accident or incident.  A drug/alcohol test may be performed in the following 
situations: 

1. Any incident or accident that causes the Employee or third party affected by an Employee’s 
actions to seek medical care for work-related injuries. 

2. Any incident or accident resulting in serious personal injury or death. 

3. Any property/equipment damage equal to or exceeding $2,500.00 or any property/equipment 
damage considered to be significant by Shaw E & I representative. 
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4. Any Chargeable Vehicle Accident (see HS800). 

6.4.4 Reasonable Cause Drug/Alcohol Testing 

This section applies in all states, except in Vermont and Rhode Island. 

Reasonable cause drug/alcohol testing will be performed when an Employee is observed by at least 
two trained Company representatives displaying symptoms or behavior that he/she is using drugs or 
alcohol or is under the influence of a substance prohibited by this procedure.  The two Company 
representatives shall complete Form HS101.02r4 of this procedure describing their observations.  For 
training opportunities in reasonable suspicion drug testing, the Medical Services Department should 
be contacted.  Such symptoms or behaviors include, but are not limited to, the following: 

 Extreme drowsiness, respiratory depression, large pupils, constricted pupils, and slurred speech 

 Disorientation 

 Drunken behavior with or without the use of alcohol 

 Admission by Employee of hallucinations or drug/alcohol use on the job 

 Unexplained tremors, convulsions, or violent behavior 

 Excessive absenteeism/tardiness, including established absentee patterns 

 Significant decline in job performance 

 Significant change in personality (misconduct, insubordination) 

 Unexplained absences from workstation 

 Information from credible source(s) indicating possible substance abuse 

 Changes in personal hygiene 

 Difficulty in motor coordination 

A reasonable cause drug/alcohol test will also be performed on an Employee that is arrested during 
non-work hours for a drug/alcohol offense as soon as practical when he/she returns to the jobsite to 
the extent permitted by Federal, state, and local law. 

The Employee suspected will not be allowed to operate any equipment.  If an on-site collection is not 
available the Employee suspected will be driven by a Company representative for testing.  The 
Employee suspected will not be allowed to return to work until receipt of a negative test. 

6.4.5 Post-Rehabilitation Drug/Alcohol Testing 

This section applies in all states.  There are restrictions in Maine and Vermont where certain 
additional requirements should be followed pursuant to state legislation.  Call the Medical Services 
Department for additional guidance. 

Subject to applicable Federal and state laws, any Employee who is eligible to return to work after 
receiving counseling/rehabilitation, as recommended by a state-certified substance abuse 
professional, will be required to sign a return to work agreement (Form HS101.03r4), pass a 
drug/alcohol test before returning to duty, and is subject to periodic unannounced drug/alcohol tests 
for a period of 24 months after returning to duty. 
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6.5 DRUG/ALCOHOL TESTING PROCEDURES 

Shaw E & I has in place specific written procedures for specimen collection, testing, storage and 
laboratory urinalysis.  These procedures are available for review and can be requested from your 
supervisor, Shaw E & I's Human Resources Department or Shaw E & I's Substance Abuse Program 
Administrator. 

6.5.1 Collection Sites/Laboratories 

Shaw E & I will select collection sites and/or laboratories, certified by the U.S. Department of Health 
and Human Services and/or appropriate state agencies, to conduct drug/alcohol tests. The collection 
sites and/or laboratories will agree to conduct tests in accordance with applicable state and Federal 
laws and regulations. 

6.5.2 Medical Review Officer 

The MRO is a licensed physician with knowledge of substance abuse disorders.  The MRO will 
receive all dilute specimen reports, all positive drug test results, and certain pre-employment tests 
from the laboratory and will verify the test result.  Pre-employment test results that are reported as 
positive will not be reviewed by the MRO except in situations where it is required by local or state law.  

6.5.3 Cost of Testing 

All costs of drug/alcohol tests required by Shaw E & I are paid for by Shaw E & I.   

6.5.4 Time of Testing 

Employees are required to report to the drug/alcohol testing location designated by Shaw E & I 
immediately after notification from Shaw E & I.  Generally, drug/alcohol tests are scheduled 
immediately before, during or immediately after an Employee's work hours, and Employees will be 
given a maximum of two hours after notification to report to the testing facility.  If the Employee 
requires additional time, he/she is required to provide the reason for the request for the time extension 
immediately, which will be considered by Shaw E & I’s Substance Abuse Program Administrator (by 
calling the EH&S department in Baton Rouge, LA at 225-932-2500).  Requests should be presumed 
denied unless specifically granted by the Substance Abuse Prevention Administrator within the two 
hour time frame. 

6.5.5 Inability to Provide Drug Screen Sample 

Any Employee who is unable to provide a specimen sample within three hours of the first attempt to 
provide such specimen for a drug/alcohol test will be treated as refusing to cooperate with this 
procedure and will not be considered for employment or be subject to disciplinary action, up to and 
including termination.  However, an applicant/prospective Employee or Employee who is unable or 
cannot provide a sample specimen within three hours due to a medical condition or illness must notify 
Shaw E & I’s Substance Abuse Program Administrators immediately (by calling the EH&S department 
in Baton Rouge, LA at 225-932-2500.) 

6.5.6 Pending Test 

Any Employee whose test result is pending final analysis confirmation by the MRO may immediately 
be removed from the work site until final results are available.  

6.5.7 Rapid Drug Testing Cups 

This section applies in all states except for on-site purposes in Minnesota and Vermont.  There are 
restrictions in Puerto Rico and New York where certain additional requirements should be followed 
pursuant to state legislation.  Call the Medical Services Department for guidance. 
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Rapid drug testing cups/dipsticks should only be used when authorized by state law and/or local 
legislation and when proper written approval is received from the Substance Abuse Program 
Administrator.   

If a rapid drug testing cup is used, the following will apply: 

 A result from a rapid drug testing cup is never considered positive; if there is a presence of drugs 
detected the result is considered non-negative. 

 Non-negative specimens must be sent to the lab for GC/MS confirmation and MRO evaluation (if 
confirmed positive). 

 A third party specimen collector must be utilized unless written approval is obtained from the 
Substance Abuse Program Administrator. 

 If a rapid drug testing cup is non-negative then an Employee may be suspended pending 
confirmation result from the lab.  An Employee will not proceed in the hiring process with a non-
negative rapid drug testing cup result until a confirmed negative result is received.  An Employee 
can proceed in the hiring process if a negative rapid drug testing cup result is received.  

 All specimens from a rapid drug testing cup, whether negative or non-negative, must be sent to 
the lab for analysis. 

6.5.8 Procedure for Rebutting and/or Appealing a Positive Drug or Alcohol Test Result 

If an Employee rebuts and/or appeals a positive drug or alcohol test result; Section 6.6.5 of this 
procedure will be followed. 

6.5.9 Procedure for Post-Accident Drug Testing  

To determine if a post accident drug test is required, see Section 6.4.3 of this procedure.  If a post-
accident drug test is required, the following will apply: 

 The drug test must have a completed chain-of-custody. 

 In the event of a non-negative drug test result, the Employee will be suspended pending the 
GC/MS confirmation and MRO evaluation (if needed). 

 The specimen collection will be administered by a third party. 

 In the event a medical provider does not provide drug testing services, the Substance Abuse 
Program Administrator should be called immediately. 

 A refusal to submit to a post-accident drug test will be considered a positive drug test/refusal to 
comply with this procedure (refer to Section 6.5.5) and is grounds for disciplinary action up to and 
including termination. 

6.5.10 Procedure for Observed Specimen Collection 

This section applies in all states except: Boulder, Colorado; Connecticut; Oklahoma; California; 
Maine; and Rhode Island.   

An observed specimen collection will be allowed under the following circumstances: 

 A person provides a specimen and the temperature is out-of-range. 

 An Employee that leaves the testing area without the approval from Shaw E & I representative. 

 There is clear and convincing evidence that a person is trying to substitute a specimen sample 
with another sample. 



 Procedure No.  HS101 
 Revision No. 4 
 Date of Revision 12/19/08 
 Page 10 of 30 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with these materials, which may not be reproduced without express written permission of the company. 

 A person gives a sample that is too dilute to test. 

 A client requests that all drug test collections be witnessed. 

 An adulterant is detected in a person’s specimen. 

 A third party observer of the same sex as the Employee must be utilized unless written approval 
is obtained from the Substance Abuse Program Administrator. 

Specimens will be collected per the guidance in Attachment 2. 

6.6 Results of Drug/Alcohol Screen 

Compliance with the Drug and Alcohol Program is a condition of employment.  Employees who violate 
any provision in this procedure will not be considered for employment or are subject to disciplinary 
action, up to and including termination, pursuant to Shaw E & I's guidelines and applicable Federal 
and state laws. 

6.6.1 Positive Drug and Alcohol Tests 

Any Employee who has a positive drug/alcohol test result (pursuant to the minimum cutoffs 
designated by Shaw E & I, client or otherwise provided by applicable state law) will be notified of a 
positive test result.  The consequences of a positive test result and procedures for appealing the 
positive test result will be explained prior to any disciplinary or adverse action being taken.  Every 
Employee has the right to inspect and/or obtain a copy of the positive drug/alcohol test.  If, after a 
conditional offer of employment, an Employee tests positive, the offer of employment will be 
withdrawn. 

6.6.2 Positive Drug Tests 

Any existing Employee who tests positive is subject to disciplinary action, up to and including 
termination, pursuant to Shaw E & I’s guidelines and applicable Federal and state laws.  An Employee 
denied employment or an existing Employee whose employment has been terminated as a result of a 
positive drug test may re-apply for employment within Shaw E & I after: 

 Waiting at least 30 days after the date that the positive drug test was reported. 

 Successfully completing an evaluation by a state-certified substance abuse professional and 
successfully completing or in the process of completing all recommended courses of treatment 
established by the substance abuse professional and providing documentation from the 
substance abuse professional to Shaw E & I. 

 Completing Form HS101.03r4. 

Shaw E & I will require any such individual to comply with the provisions of this procedure and to be 
subject to periodic unannounced drug testing for 24 months as is allowed under Federal and/or state 
laws. 

6.6.3 Positive Alcohol Tests 

Any existing Employee who has a breath alcohol level of 0.02 through 0.039 will be immediately 
suspended from any work duties with Shaw E & I unless he/she works in Montana where the breath 
alcohol level has to be greater than 0.04 to be recognized as positive.  An Employee may return to 
work at his or her next scheduled shift as long as his or her breath alcohol level is below 0.02.  All 
breath alcohol tests must be administered by a certified technician.  Any existing Employee who has a 
breath alcohol level of 0.04 or higher will be subject to disciplinary action, up to and including 
termination, pursuant to Shaw E & I’s guidelines and applicable Federal and state laws.  
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An Employee denied employment or an existing Employee of Shaw E & I whose employment has 
been terminated as a result of a positive breath alcohol test of 0.04 or higher may re-apply for 
employment within Shaw E & I after: 

 Waiting at least 30 days after the date of the positive breath alcohol test. 

 Successfully completing an evaluation by a state-certified substance abuse professional and 
successfully completing or in the process of completing all recommended courses of treatment 
established by the substance abuse professional and providing documentation from the 
substance abuse professional to Shaw E & I. 

 Completing Form HS101.03r4. 

Shaw E & I will require any such individual to comply with the provisions of this procedure and to be 
subjected to periodic unannounced alcohol testing for 24 months as is allowed under Federal and/or 
state laws. 

6.6.4 Rebutting and/or Appealing a Drug or Alcohol Test Result 

Any Employee may rebut the drug or alcohol test results to the extent an opportunity to rebut is 
provided under applicable state or local law.  The Employee should contact the MRO to discuss, 
explain or contest the test results within the appropriate time period under state or local law. 

Any Employee that desires to appeal a drug or alcohol test result can have the original specimen re-
tested.  Employee must request re-test within 72 hours (or the specific time period pursuant to local or 
state law if different) of receiving initial notice of test result from the MRO.  All requests for a re-test 
must be submitted to the MRO within the 72 hours after initial notification of result.  The Employee will 
pay for the re-test of the original specimen unless prohibited by law.  Payment for the re-test will be 
made to the appropriate clinic/MRO.  The procedure of appealing a drug test result includes: 

 The re-test will only be completed on the original specimen that yielded the positive result.  A 
second specimen will not be collected. 

 The cost of the re-test has to be paid by the Employee to the clinic/MRO before the specimen can 
be re-tested. 

 The re-test will be completed at a SAMSHA certified lab of the Employee’s choice.  The 
Employee will send the name and address of the SAMSHA certified lab along with the payment to 
the clinic before the specimen can be re-tested. 

 The result of the re-test will serve as the final determining result regarding the appeal process.  
No further retesting is allowed. 

6.6.5 Adulterated, Unsuitable or Diluted Samples 

Existing Employees: 

Adulterated, unsuitable, or diluted urine samples, as determined by the MRO and in accordance with 
state and Federal guidelines, will be treated as positive samples.  Employees who furnish adulterated, 
unsuitable, or diluted urine samples may be required to submit to a second drug screen and/or are 
subject to disciplinary action, up to and including termination pursuant to Shaw E & I’s guidelines and 
applicable Federal and state laws.  Any re-testing of an Employee, because of an adulterated, 
unsuitable, or diluted urine sample submission shall be done in accordance with the time of 
submission requirements outlined in Section 6.5 and may require direct observation of collection.  In 
the event that a specimen’s temperature is out-of-range, an observed recollection will administered 
when allowed by Federal, state and local law.  If the specimen’s temperature is out-of-range after the 
observed recollection, it will be considered as a refusal to provide a valid specimen.  
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Applicants / Prospective Employees: 

If, after a conditional offer of employment, it is determined that an applicant/prospective Employee 
provided an adulterated or unsuitable urine sample, as determined by the MRO and in accordance 
with state and Federal guidelines, that individual will not be considered for a position with Shaw E & I. 
 The applicant may re-apply for employment with Shaw E & I after waiting at least 30 days after the 
date of the adulterated or unsuitable urine sample. 

If an applicant provides a diluted urine sample, as determined by the testing laboratory, the sample 
will be analyzed and measured to level of detection as to determine if the sample contains any trace 
amounts of illegal drugs (as described in Section 6.1).  If it is then determined that the dilute sample 
contains any trace amounts of illegal drugs, the employment process will be terminated and the 
applicant will not be allowed to re-apply for employment until after 30 days following the date of the 
test and completing the provision in Section 6.6.5.  However, if it is determined that the original dilute 
sample does not contain any trace amounts of illegal drugs, the specimen will be reported out as a 
negative drug test and the applicant will be eligible for employment. 

6.7 Privacy and Confidentiality 

Individual privacy and confidentiality will be carefully respected in maintaining a record retention 
program.  Any information obtained through drug/alcohol testing unrelated to the use of drugs and/or 
alcohol will be held in strict confidence by the MRO and not released to Shaw E & I.  With the 
exception of the testing laboratory, the MRO, and the Substance Abuse Program Administrator (or 
other individuals designated by Shaw E & I to receive and evaluate test results and resulting 
employment decisions), the results of individual drug tests will not be released to anyone without the 
express written authorization of the tested individual, except as ordered by a Court or governmental 
agency.  Results that are reported to Shaw E & I by the MRO as positive will also be held in strict 
confidence with individual privacy and confidentiality being carefully respected. 

Written records will be stored in locked containers or in a secured location.  Such records will not be 
made a part of individual personnel files.  Unless an Employee gives his or her written consent, the 
Employee's drug/alcohol test records will not be released to a subsequent employer absent a court 
order or unless required by Federal or state law. 

6.8 Searches and Inspections 

Shaw E & I may at any time conduct searches and inspections where there is reason to believe that 
an Employee may be in possession of substances which are prohibited under this Policy.  Shaw E & I 
has the right to inspect an Employee's personal property on Company or Host Employer Premises.  
This search will be for the purpose of determining if such Employees are in possession, use, 
transportation or concealment of any prohibited items or substances.  Searches and inspections may 
be conducted without prior announcement.  Submission to a search or inspection is a condition of 
employment.  Failure to cooperate and not signing the consent form (HS101.01r4) shall result in 
immediate suspension and is grounds for disciplinary action up to and including termination.  
Employees acknowledge and agree that they have no expectation of privacy in any space, item, 
locker, property, or equipment located on Company or Host Employer Premises or equipment owned, 
operated, leased, provided, or controlled by Shaw E & I or a Host Employer.  

If an illegal substance is found Company or Host Employer Premises, a phone call to the authorities, 
the Substance abuse program administrator or the Human Resource Business Unit Director should be 
made immediately.  The person that discovered the illegal substance should document his/her 
findings thoroughly.  

6.9 Criminal Drug Conviction 

Any Employee who has had a criminal drug conviction for a drug offense must notify Shaw E & I 
within five (5) days of that conviction.  When an Employee has been convicted (meaning a finding of 



 Procedure No.  HS101 
 Revision No. 4 
 Date of Revision 12/19/08 
 Page 13 of 30 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with these materials, which may not be reproduced without express written permission of the company. 

guilt or imposition of sentence, including a plea of nolo contendre) of a drug offense fails to notify 
Shaw E & I of such conviction, Shaw E & I will either pose a sanction on the Employee, up to and 
including termination, or require the Employee to satisfactorily complete a drug-abuse rehabilitation 
program before returning to work.   

6.10 Drug and Alcohol Education/Employee Assistance Program (EAP) 

Drug and alcohol use awareness education will assist Company representatives and Employees to 
recognize individuals who may be abusing drugs or alcohol.  The purpose of drug and alcohol 
awareness education is to: 

 Provide Employees with an awareness of alcohol and drug use problems concerning the health 
and safety aspects of such use.  

 To help Employees recognize symptoms of abuse. 

 To help Employees recognize drugs and drug paraphernalia. 

 To help Employees understand this procedure and penalties for violating this procedure and to 
outline procedures for handling situations related to this procedure. 

 To reinforce Employee awareness of Shaw E & I's work rules on this subject. 

 To reinforce the dangers of drug and alcohol abuse in the workplace. 

 Provide information on the availability of drug and alcohol counseling, rehabilitation and 
Employee assistance. 

Any Employee desiring information on substance use and abuse or a list of Employee Assistance 
Programs available in your area should contact Shaw E & I's Human Resources Department or Shaw 
E & I's Substance Abuse Program Administrator. 

7. ATTACHMENTS 

 Attachment 1, The Shaw Group Inc. Drug and Alcohol Non-DOT Policy Puerto Rico Addendum 

 Attachment 2, Specimen Collection Procedure 

8. FORMS 

 HS101.01r4, The Shaw Drug and Alcohol Policy 

 HS101.02r4, Reasonable Suspicion Documentation Form 

 HS101.03r4, Re-Hire Certification and Agreement Employees Returning from a Substance Abuse 
Counseling/Rehabilitation Program 
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Attachment 1 
The Shaw Group Inc. Drug and Alcohol Non-DOT Policy 

Puerto Rico Addendum 

 

I. Puerto Rico Law 
 

A. Possession 
 

Under Puerto Rico law, 24 L.P.R.A. § 2404, it is unlawful for any person knowingly or 
intentionally, to possess any controlled substance, unless such substance was obtained 
directly or pursuant to a valid prescription or order from a practitioner, while acting in the 
course of his professional practice.  
 
Any person who violates Puerto Rico law shall be guilty of a felony and upon conviction 
thereof, shall be punished by imprisonment for a fixed term of three (3) years.  Should there 
be aggravating circumstances, the fixed penalty established may be increased to a maximum 
of five (5) years; if there should be extenuating circumstances, it may be reduced to a 
minimum of two (2) years.  The court, in its discretion, in addition to imprisonment, may 
impose a fine that shall not exceed five thousand (5,000) dollars and an administrative fee. 
 
If such person commits the said offense after one or more previous convictions under this 
subsection are final, he shall be guilty of a felony and, upon conviction thereof, shall be 
sentenced to imprisonment for a fixed term of six (6) years. Should there be aggravating 
circumstances, the fixed penalty established may be increased to a maximum of ten (10) 
years; if there should be extenuating circumstances, it may be reduced to a minimum of four 
(4) years. 
 
If any person who has not been previously convicted of violating Puerto Rico law or any other 
law of the United States, related to narcotic drugs, marijuana or  stimulant or depressant 
substances, is found guilty of violating subsection (a) of this section, be it after a trial or 
entering a plea of guilty, the court, without entering a verdict of guilty and with the consent of 
said person, may defer further proceedings and place said person on probation under such 
reasonable terms and conditions as it may require and for a fixed term of three (3) years. 
Should there be aggravating circumstances, the fixed penalty established may be increased 
to a maximum of five (5) years; should extenuating circumstances exist, it may be reduced to 
a minimum of two (2) years. The court shall advise the defendant that should he/she abandon 
the treatment and rehabilitation program, he/she shall be sanctioned pursuant to the 
provisions of § 4428 of Title 33. 
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B. Manufacture and Distribution 
 

Under Puerto Rico law it is unlawful for any person knowingly or intentionally: 
 

(1) To manufacture, distribute, dispense, transport or conceal or possess with the intent to 
manufacture, distribute, dispense, transport or conceal a controlled substance; or 

(2) To produce, distribute or dispense, transport or conceal or possess with the intent to 
distribute or dispense, transport or conceal an adulterated substance. 

 
Any person who violates this Puerto Rico law will be convicted of a felony and punished in 
accordance with the type of drug involved.  Such punishment ranges from a sentence of a 
minimum of a fixed term of ten years to a maximum of a fixed term fifty years in prison.  In 
addition, the court, in its discretion, may impose a fine, not to exceed fifty thousand (50,000) 
dollars and an administrative fee. 
 

II. United States Law 
 

Under the laws of the United States of America, it is unlawful for any person knowingly or intentionally: 
 

(1) To manufacture, distribute or dispense or possess with intent to manufacture, distribute 
or dispense, a controlled substance; or 

(2) To import or export a controlled substance. 
 

Any person who violates this law will be sentenced to a term of imprisonment ranging from 5 years to 
40 years and a fine of up to $20,000,000, depending on the type and quantity of the controlled 
substance or drug involved.  
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Attachment 2 
Specimen Collection Procedures 

Subject to laws and regulations of the jurisdiction in which the Employee may be employed, the specimen 
collection shall be conducted in the following manner.  Specimens used in testing shall be collected by a 
certified laboratory or their agents in a manner in compliance with applicable state and Federal laws and 
regulations. 

Drug Screen Specimen Collection 

A. Scope 

1.  The drug testing custody and control form is to be used as a permanent record on which 
identifying data on the Employee and on the specimen collection and transfer process are 
retained.  The drug-testing plan requires testing for at least marijuana, cocaine, opiates, 
amphetamines, and phencyclidine. 

2.  Urine Drug Screen specimens collected under this plan may be used only to test for 
controlled substances designated or approved for testing as described in this procedure and 
shall not be used to conduct any other analysis or test. 

3.  This plan does not prohibit procedures reasonably incident to the analysis of the specimen for 
controlled substances (e.g., determination of pH or tests for specific gravity, creatinine 
concentration, or presence of adulterants). 

B.  Procedures 

1.  The collection site person shall utilize the drug testing custody and control form provided by 
company; this form must address the requirements as contained in § 40.23. The custody and 
control form must comply with the provisions as contained in 49 CFR Part 40 with regard to 
the information that must be contained on the form. (Standard Form #DOT, 3900.0 or 
equivalent). 

2.  The drug testing custody and control form may include such additional information as may be 
required for billing or other legitimate purposes necessary to the collection. 

3.  A clean, single-use specimen bottle that is securely wrapped until filled with the specimen 
and use of a tamper proof sealing system, designed in a manner such to ensure against 
undetected opening shall be utilized. 

4.  Written procedures, instructions, and training shall be provided as follows: 

a. Shaw E & I may contract for and utilize when possible, an independent collection Site. 
The independent collection site shall abide by all procedures, techniques and methods 
outlined in 49 CFR Part 40, Part 199 and any DOT agency regulation, as well as those 
outlined in this document. 

b. Company collection procedures and training shall clearly emphasize that the collection 
site person is responsible for maintaining the integrity of the specimen collection and 
transfer process, carefully ensuring the modesty and privacy of the donor and is to avoid 
any conduct or remarks that might be construed as accusatorial or otherwise offensive or 
inappropriate. 



 Procedure No.  HS101 
 Attachment No. 2 
  
  
  
 

Page 4 of 13 

c. The collection site person shall have successfully completed training to carry out this 
function or shall be a licensed medical professional or a technician who has been 
provided instructions for collection and certifies completion as required. 

d. Unless it is impracticable for any other individual to perform this function, a direct 
supervisor of an Employee shall not serve as the collection site person for a test of the 
Employee. 

5.  The collection individual shall use a shipping container in which the specimen and associated 
paper work may be transferred and which can be sealed and initialed to prevent undetected 
tampering. 

C.  Security 

1.  The purpose of this section is to prevent unauthorized access, which could compromise the 
integrity of the collection process of the specimen. 

2.  The designated collection site is to be secure.  If a collection site facility is dedicated solely to 
urine collection, it shall be secure at all times.  If a facility cannot be dedicated solely to drug 
testing, the portion of the facility used for testing shall be secure during drug testing. 

3.  A facility normally used for other purposes, such as a public rest room or hospital examining 
room, may be secured by visual inspection to ensure other persons are not present and 
undetected access (e.g., through a rear door not in the view of the collection site person) is 
not possible.  Security during collection may be maintained by effective restriction of access 
to collection materials and specimens.  In the case of a public rest room, the facility must post 
and secure against access during the entire screen collection procedure to avoid 
embarrassment to the Employee or distraction of the collection site person. 

4.  If it is impractical to maintain continuous physical security of a collection site from the time the 
specimen is presented until the sealed mailer is transferred for shipment, the following 
minimum procedures shall apply: 

a. The specimen shall remain under the direct control of the collection site person from 
delivery to its being sealed in the mailer. 

b. The mailer shall be immediately mailed, maintained in secure storage, or remain until 
mailed under the personal control of the collection site person. 

D.  Chain-of-Custody 

1.  The chain-of-custody block, of the drug testing custody and control form, shall be properly 
executed by authorized collection site personnel upon receipt of specimens. 

2.  Handling the transportation of urine specimens from one authorized individual or place to 
another shall always be accomplished through chain-of-custody procedures.  Every effort 
shall be made to minimize the number of persons handling specimens. 

E.  Access to Authorized Personnel Only 

1.  No unauthorized personnel shall be permitted in any part of the designated collection site 
when urine specimens are collected or stored.  Only the collection site person may handle 
specimens prior to their sealing in the mailing container or monitor or observe a specimen 
collection (under the conditions specified in this section). 

2.  To promote security of specimens, avoid distraction of the collection site person and ensure 
against any confusion in the identification of specimens, the collection site person shall have 
only one donor under supervision at anytime. 
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3.  For this purpose, a collection procedure is complete when the urine bottle has been sealed 
and initialed, the drug testing custody and control form has been executed and the Employee 
has departed the site (or, in the case of an Employee who was unable to provide a complete 
specimen, has entered a waiting area). 

F.  Privacy 

1.  Procedures for collecting urine specimens shall allow individual privacy unless there is a 
reason to believe that a particular individual may alter or substitute the specimen to be 
provided, as further described in this section. 

2.  For purposes of this procedure, the following circumstances are the exclusive grounds 
constituting a reason to believe that the individual may alter or substitute the specimen: 

a. The Employee has presented a urine specimen that falls outside the normal temperature 
range (32.0_C/90_F – 38_C/100_F), & 

(1) The Employee declines to provide a measurement of oral body temperature, as 
provided in paragraph G.14. of this section; or 

(2) Oral body temperature varies by more than 1_C/1.8_F from the temperature of the 
specimen. 

b. The last urine specimen provided by the Employee (i.e., on a previous occasion) was 
determined by the laboratory to have a specific gravity of less than 1.003 and a creatinine 
concentration below 0.2g/L. 

c. The collection site person observes conduct clearly and unequivocally indicating an 
attempt to substitute or adulterate the sample (e.g., substitute urine in plain view, blue 
dye in specimen presented); or 

d. The Employee has previously been determined to use a controlled substance without 
medical authorization or the particular test was being conducted under a DOT regulation 
providing for follow-up testing upon or after return to service. 

3.  A higher-level supervisor of the collection site person or a designated employer 
representative shall review and concur in advance with any decision by a collection site 
person to obtain a specimen under the direct observation of a same gender collection site 
person based upon the circumstances described in paragraph 2 above. 

G.  Integrity and Identity of the Specimen 

The collection site person shall take precautions to ensure that a urine specimen is not adulterated or 
diluted during the collection procedure and that information on the urine bottle and on the urine 
custody and control form can identify the individual from whom the specimen was collected.  The 
following minimum precautions shall be taken to ensure that unadulterated specimens are obtained 
and correctly identified: 

1.  To deter the dilution of specimens at the collection site, toilet-bluing agents shall be placed in 
toilet tanks wherever possible, so that reservoir of water in the toilet bowl always remains 
blue.  Where practicable, there shall be no other source of water (e.g., no shower or sink) in 
the enclosure where urination occurs.  If there is another source of water in the enclosure, it 
shall be effectively secured or monitored to ensure it is not used as a source for diluting the 
specimen. 

2.  When an individual arrives at the collection site, the collection site person shall ensure that 
the individual is positively identified as the Employee selected for testing (e.g., through 
presentation of photo identification or identification by the employer's representative).  If the 
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individual's identity cannot be established, the collection site person shall not proceed with 
the collection.  If the Employee requests, the collection site person shall show proper 
identification to the Employee.  The Employee shall complete any required 
registration/consent form at collection site. 

3.  If the individual fails to arrive at the assigned time, the collection site person shall contact the 
appropriate authority to obtain guidance on the action to be taken. 

4.  The collection site person shall ask the individual to remove any unnecessary outer garments 
such as a coat or jacket that might conceal items or substances that could be used to tamper 
with or adulterate the individual's urine specimen.  The collection site person shall ensure that 
all personal belongings such as a purse or briefcase remain with the outer garments.  The 
individual may retain his or her wallet.  If the Employee requests it, the collection site person 
shall provide the Employee a receipt for any personal belongings. 

5.  The individual shall be instructed to wash and dry his or her hands prior to urination. 

6.  After washing hands, the individual shall remain in the presence of the collection site person 
and shall not have access to any water fountain, faucet, soap dispenser, cleaning agent, or 
any other materials which could be used to adulterate the specimen. 

7. The individual may provide their specimen in the privacy of a stall or otherwise partitioned 
area that allows for individual privacy.  The collection site person shall provide the individual 
with a specimen bottle or collection container, if applicable, for this purpose. 

8.  The collection site person shall note any unusual behavior or appearance on the urine 
custody and control form. 

9.  In the exceptional event that an employer-designated collection site is not accessible and 
there is an immediate requirement for specimen collection (e.g., circumstances require a 
post-accident test), a public restroom may be used according to the following procedures: A 
collection site person of the same gender as the individual; shall accompany the individual 
into the public restroom this shall be secured during the collection procedure.  If possible, a 
toilet bluing agent shall be placed in the bowl and any accessible toilet tank.  The collection 
site person shall remain in the restroom, but outside the stall, until the specimen is collected.  
If no bluing agent is available to deter specimen dilutions the collection site person shall 
instruct the individual not to flush the toilet until the specimen is delivered to the collection site 
person.  After the collection site person has possession of the specimen, the individual will be 
instructed to slush the toilet and to participate with the collection site person in completing the 
chain-of-custody procedures. 

10.  If Shaw E & I is using the single collection method then the following procedures shall be 
used: 

a. The collector may choose to direct the Employee to urinate either directly into a 
specimen bottle or into a separate collection container. 

b. If a separate collection container is used, the collection site person or the Employee shall 
pour at least 30 ml of the urine from the collection container into the specimen bottle in 
the presence of the Employee. 

11.  Collection Methodology 

a. In either collection methodology, upon receiving the specimen from the individual the 
collection site person shall determine if it has at least 30 ml of urine for a single specimen 
collection or 45 ml of urine for a split specimen collection. 
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b. If the individual has not provided the required quantity of urine, the specimen shall be 
discarded.  The collection site person shall direct the individual to drink up to 40 ounces 
of fluid, distributed reasonably through a period of up to three hours or until the individual 
has provided a new urine specimen, whichever occurs first.  If the Employee refuses to 
drink fluids as directed or to provide a new urine specimen, the collection site person 
shall terminate the collection and notify the employer that the Employee has refused to 
submit to testing.  If the Employee has not provided a sufficient specimen within three 
hours of the first unsuccessful attempt to provide the specimen, the collection site person 
shall discontinue the collection and notify the employer. 

12.  After the specimen has been provided and submitted to the collection site person, the 
individual shall be allowed to wash his or her hands. 

13.  Immediately after the specimen is collected, the collection site person shall measure the 
temperature of the specimen.  The temperature-measuring device used must accurately 
reflect the temperature of the specimen and not contaminate the specimen.  The time from 
urination to temperature measure is critical and in no case shall exceed 4 minutes. 

14.  A specimen temperature outside the range of 32.0_C90_F - 38_C/100_F, constitutes a 
reason to believe that the individual has altered or substituted the specimen (See Section 
F.2.a.).  In such cases, the individual supplying the specimen may volunteer to have their 
temperature taken to provide evidence to counter the reason to believe the individual may 
have altered or substituted the specimen. 

15.  Immediately after the specimen is collected, the collection site person shall also inspect the 
specimen to determine its color and look for any signs of contaminants.  Any unusual findings 
shall be noted on the urine custody and control form. 

16.  All specimens suspected of being adulterated shall be forwarded to the laboratory for testing. 

17.  Whenever there is reason to believe that a particular individual has altered or substituted the 
specimen as described in Section F.2.a. and c., a second specimen shall be obtained as 
soon as possible under the direct observation of a same gender collection site person. 

18.  Both the individual being tested and the collection site person shall keep the specimen in 
view at all times prior to its being sealed and labeled.  As provided below, the specimen shall 
be sealed by placement of a tamper-proof seal over the bottle cap and down the sides of the 
bottle and labeled in the presence of the Employee.  If the specimen is transferred to a 
second bottle, the collection site person shall request the individual to observe the transfer of 
the specimen and the placement of the tamper-proof seal over the bottle cap and down the 
sides of the bottle. 

19.  The collection site person and the Employee shall be present at the same time during 
procedures outlined in items 20 through 24 of this section. 

20.  The collection site person or Employee shall place securely on the bottle an identification 
label, which contains the date, the individual's specimen number and any other identifying 
information provided or required by the employer.  If separate from the label, the tamper-proof 
seal shall also be applied. 

21.  The specimen donor shall initial the identification label on the specimen bottle for the purpose 
of certifying that it is the specimen collection from the donor. 

22.  The collection site person shall enter on the drug testing custody and control form all 
information identifying the specimen.  The collection site person shall sign the drug testing 
custody and control form, certifying that the collection was accomplished according to the 
applicable Federal requirements. 
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23.  The individual shall be asked to read and sign a statement on the drug testing custody and 
control form that the specimen collected from him/her is in fact that specimen he/she 
provided. 

24.  The collection site person shall complete the chain-of-custody portion of the drug testing 
custody and control form to indicate receipt of the specimen from the Employee and shall 
certify proper completion of the collection. 

25.  The urine specimen and chain-of-custody form are now ready for shipment.  If the specimen 
is not immediately prepared for shipment, the collection site person shall ensure that it is 
appropriately safeguarded during temporary storage.  

26.  Control of Specimen 

a. While any part of the above chain-of-custody procedures is being performed, it is 
essential that the urine specimen and custody documents be under the control of the 
involved collection site person. 

b. If the involved collection site person leaves their workstation momentarily, the collection 
site person shall take the specimen and drug testing custody and control form with them 
or shall secure them.  After the collection site person returns to the workstation, the 
custody process will continue.  If the collection site person is leaving for an extended 
period of time, they shall package the specimen for mailing before leaving the site. 

c. The collection site person shall not leave the collection site in the interval between 
presentation of the specimen by the Employee and secure the sample with an identifying 
label bearing the Employee's specimen identification number and seal initialed by the 
Employee.  If it becomes necessary for the collection site person to leave the site during 
this interval, the collection shall be nullified and at the election of Shaw E & I a new 
collection may be begun. 

27.  Collection Control 

a. To the maximum extent possible, collection site personnel shall keep the individual's 
specimen bottle within sight both before and after the individual has urinated.  After the 
specimen is collected, it shall be properly sealed and labeled. 

28.  Transportation to Laboratory 

a. Collection site personnel shall arrange to ship the collected specimens to the drug testing 
laboratory.  The specimens shall be placed in shipping containers designed to minimize 
the possibility of damage during shipment (e.g., specimen boxes and/or padded mailers); 
and those containers shall be securely sealed to eliminate the possibility of undetected 
tampering.  On the tape sealing the container, the collection site person shall sign and 
enter the date specimens were sealed in the containers for shipment.  The collection site 
person shall ensure that the chain-of custody documentation is attached to each 
container sealed for shipment to the drug-testing laboratory. 

29.  Failure to Cooperate 

a. If the Employee refuses to cooperate with the collection process, the collection site 
person shall inform the designated company representative and shall document the non-
cooperation on the drug testing custody and control form. 
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30.  Employee Requiring Medical Attention 

a. If the sample is being collected from an Employee in need of medical attention part of a 
post-accident test given in an emergency medical facility, necessary medical attention 
shall not be delayed in order to collect the specimen. 

31.  Use of Chain-of-Custody Forms 

a. A chain-of-custody form shall be used for maintaining control and accountability of each 
specimen form the point of collection to final disposition of the specimen.  The date and 
purpose shall be documented on the form each time a specimen is handled or 
transferred and every individual in the chain shall be identified.  Every effort shall be 
made to minimize the number of persons handling specimens. 

Evidential Breath Testing (EBT) for Alcohol 

A.  Scope 

1.  The evidential and non-evidential testing procedures set forth in this section was developed 
from utilizing, a guidance document, the requirements as set forth in 49 CFR Part 40 and 
specifies the required form and disposition of such testing forms. 

B.  Alcohol Testing Form 

1.  Shaw E & I may utilize a form similar to that of a DOT Breath Alcohol Testing form or a form 
that is directly generated by an EBT and may omit the space for affixing a separate printed 
result to the testing form.  In all cases, the form shall provide triplicate or three consecutive 
identical copies with copy 1 being retained by Shaw E & I, copy 2 shall be provided to the 
Employee and copy 3 shall be retained by the BAT/STT. 

2.  The Breath Alcohol Testing form may include such additional information as may be required 
for billing or other legitimate purposes necessary to the testing, provided that personal 
identifying information on the individual (other than the social security number or Employee 
identification number) may not be provided. 

C.  Breath Testing Locations 

1.  Shaw E & I shall ensure that there are sufficient breath testing sites or the availability of 
BAT’s/STT’s located within a reasonable proximity to each of Shaw E & I's work locations. 

2.  Shaw E & I shall conduct the testing in a location that affords visual and aural privacy to the 
Employee being tested.  All necessary equipment, personnel, and materials for conducting 
the alcohol testing shall be provided at the testing site. 

3.  A mobile collection facility, such as a van that is equipped for alcohol testing, that meets the 
requirements set forth in this procedure may be utilized. 

4.  No unauthorized persons shall be permitted access to the testing site when the EBT remains 
unsecured or to prevent such individuals from seeing or hearing a test result. 

5.  In some circumstances Shaw E & I may have to conduct such alcohol testing outdoors at the 
scene of an accident that does not meet the requirements as specified in post-accident 
provisions of the procedure.  In these situations the BAT/STT shall provide the necessary 
visual and aural privacy to the Employee to the greatest extent practicable. 

6.  The BAT/STT shall supervise only one Employee's use of the EBT at a time.  The BAT/STT 
shall not leave the alcohol testing site while the testing process is in progress. 



 Procedure No.  HS101 
 Attachment No. 2 
  
  
  
 

Page 10 of 13 

D.  Alcohol Testing Equipment 

1.  General  

a. Shaw E & I shall use only approved evidential breath testing (EBT) devices and non-
evidential devices for conducting the alcohol testing provisions required in the program.  
These devices are listed on NHTSA’s conforming products list (CPL). 

2.  Screening Devices 

a. Shaw E & I shall utilize either non-evidential devices or EBTs listed on the CPL for 
screening tests. 

3.  Confirmation Devices 

a. Shaw E & I shall utilize an EBT listed on the CPL for confirmation testing. 

4.  NHTSA Conforming Products List (CPL) 

a. All devices that will be used by Shaw E & I for alcohol testing are NHTSA approved 
evidential breath alcohol testing devices. NHTSA has model specifications for evidential 
breath testing devices. NHTSA periodically publishes an updated Conforming Products 
List, which states which devices have met NHTSA standards. 

5.  Quality Assurance Plans for Evidential Breath Testing Devices. Each EBT used shall have an 
approved quality assurance plan (QAP) to include the following: 

a. Methods for conducting external calibration. 

b. Minimum intervals for performing external calibrations. 

c. Tolerance on an external calibration check. 

d. Inspection, maintenance and calibration requirements.  Each QAP is submitted to 
NHTSA for approval.  Records demonstrating that the EBTs are subject to required 
external calibration checks will be maintained. An EBT will be taken out of service if any 
external calibration check results in a reading outside the tolerance for the EBT set forth 
in the QAP.  The EBT will not be used again until it has been serviced and has had an 
external calibration check resulting in a reading within the tolerance for the EBT.  This 
company will ensure that required inspections, maintenance and calibration checks are 
conducted.  When the EBT is not being used it will be stored in a secure location. 

6.  Quality Assurance Plans for Non-Evidential Screening Devices.  Each Non-Evidential 
Screening Device used shall have an approved quality assurance plan (QAP) to including the 
following: 

a. The plan shall designate the method or methods to be used to perform quality control 
checks; the temperatures at which the non-evidential screening device shall be stored 
and used, as well as other environmental conditions (e.g., altitude, humidity) that may 
affect the performance of the device; and, where relevant, the shelf life of the device. 

b. The QAP shall prohibit the use of any device that does not pass the specified quality 
control checks or that has passed its expiration date.  The manufacturers’ instructions on 
or included in the package for each saliva testing device shall include directions on the 
proper use of the device, the time frame within which the device must be read and the 
manner in which the reading is made.  The employer and its agents shall comply with the 
QAP and manufacturer’s instructions for each non-evidential screening device it uses for 
alcohol screening tests. 
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E.  Breath Alcohol Testing Preparations 

1.  When an Employee arrives at the alcohol testing site, the BAT/STT shall ensure that the 
individual is positively identified as the Employee selected for alcohol testing (e.g., through 
presentation of photo identification or identification by Shaw E & I's representative).  If the 
Employee's identity cannot be established, the BAT/STT shall not proceed with the alcohol 
test. If the Employee requests, the BAT/STT shall show proper identification to the Employee. 

2.  The BAT/STT shall explain the alcohol testing process to the Employee. 

3.  If the Employee fails to arrive at the assigned time, the BAT/STT should contact the 
appropriate company authority to obtain guidance on any action to be taken. 

F.  Screening Test Procedures for Evidential Breath Testing and Non-Evidential Breath Testing 
Devices. 

1.  The BAT shall begin the alcohol testing process by completing Step 1 on the Alcohol Breath 
Testing form.  The Employee shall then complete Step 2 by signing the certification.  Refusal 
by the Employee to sign the certification shall be regarded as a refusal to take the alcohol 
test. 

2.  The BAT shall select an individually sealed mouthpiece.  It shall be opened in full view of the 
Employee and attached to the EBT in accordance with the manufacturer's instructions. 

3.  The BAT shall instruct the Employee to blow forcefully into the mouthpiece for at least 6 
seconds or until the EBT instrument indicates that an adequate amount of breath has been 
obtained. 

4.  The BAT shall show the Employee the result displayed on the EBT. The BAT shall record the 
displayed result, testing device, serial number of the testing device, time and quantified result 
in Step 3 of the form. 

5.  If the EBT prints the test result directly onto the alcohol form, then the BAT shall show the 
Employee the result displayed on the EBT. 

6.  If the EBT does not provide a printed result, the BAT shall show the Employee the result 
displayed on the EBT.  The BAT shall then record the test result onto the breath alcohol test 
form in the designated space and the Employee will sign the form as to acknowledge the 
results.  The result shall be entered in such a manner that will provide clear evidence as to 
the results that were displayed by the EBT. 

7.  If the result of the screening alcohol test is a breath alcohol concentration of less than 0.04, 
the BAT shall date the form and sign the certification in Step 3 of the form.  The Employee 
shall then sign the certification and fill in the date in Step 4 of the form.  If the Employee does 
not sign the certification in Step 4, it shall not be considered a refusal to be tested. In this 
event, the BAT shall note the Employee's failure to sign in the "Remarks" section of the form. 

8.  If the EBT has printing capabilities and the test result printed by the EBT does not match the 
displayed result, the BAT shall note the disparity in the "Remarks" section.  Both the BAT and 
the Employee shall initial or sign the notation.  The alcohol test is invalid and Shaw E & I 
representative and the Employee shall be so advised. 

9.  At this point, no further testing is authorized.  The BAT shall transmit the result of less than 
0.04 to the appropriate company representative in a confidential manner.  Shaw E & I shall 
receive and store the information so as to ensure that confidentiality is maintained as required 
in the procedure. 
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10.  If the result of the screening test is an alcohol concentration of 0.04 or greater, then the BAT 
shall perform a confirmation test.  If a different BAT will conduct the confirmation test, then 
the BAT who conducts the screening test shall complete and sign the form and log entry.  
The BAT will upon completion of the alcohol test provide the Employee with Copy 2 of the 
Breath Alcohol Testing form. 

G.  Confirmation Test Procedures. 

1.  When a BAT other than the one who conducted the screening test is required to conduct the 
confirmation test, the new BAT will require the Employee to provide positive identification 
such as photo ID card or identification by a company representative.  The BAT will, upon 
request of the Employee being tested, provide such identification. 

2.  The BAT shall instruct the Employee not to eat, drink, put any object or substance in his/she 
mouth and, to the extent possible, not belch during the waiting period just prior to the 
confirmation test being conducted.  This waiting period shall begin with the completion of the 
screening test and shall not be less than 15 minutes, but must be within 30 minutes of the 
completion of the screening test.  The time the Employee spends in transit between the 
screening test and confirmation test, the Employee is under direct observation, counts toward 
the mandatory 15 minute deprivation period.  If the BAT conducts the confirmation test more 
than 30 minutes after the result of the screening test has been obtained the BAT shall note in 
the “Remarks” section of the form the time that elapsed between the screening and the 
confirmation test and the reason why the confirmation test could not be conducted within 30 
minutes of the screening test.  The BAT shall explain to the Employee that the reason for this 
is to prevent any accumulation of mouth alcohol leading to an artificially high reading and that 
it is for the benefit of the Employee to comply with these instructions.  The BAT shall also 
explain that the test will be conducted at the end of the required waiting period, even if the 
Employee has disregarded the instructions.  If the BAT becomes aware that the Employee 
has not complied with the provided instructions; the BAT shall note the observations in the 
"Remarks" section of the form. 

3.  When a BAT other than the one who conducted the screening test is required to conduct the 
confirmation test, the new BAT shall initiate a new breath alcohol testing form.  The BAT shall 
then complete step 1 on the form and the Employee shall then complete Step 2 by signing 
the certification.  If the Employee should choose not to sign the certification, the BAT shall 
then make an appropriate notation in the "Remarks" section indicating the Employee's refusal 
to take the alcohol test.  The BAT shall note in the "Remarks" section that a different BAT 
conducted the screening test. 

4.  The BAT shall open, in the presence of the Employee, a new individually-sealed mouthpiece 
and attach the mouthpiece to the EBT in accordance with the manufacturer's instructions.  
The BAT will then instruct the Employee to blow forcefully into the mouthpiece for at least 6 
seconds or until the EBT indicates that an adequate amount of breath has been obtained. 

5.  In the event that the screening and confirmation test results are not identical, the confirmation 
test result shall be deemed to be the final result on which any action by Shaw E & I may be 
taken in order to comply with the requirements of the AMPP and any applicable Federal 
requirements. 

6.  If the EBT prints the test result directly onto the alcohol form, then the BAT shall show the 
Employee the result displayed on the EBT. 

7.  If the EBT does not provide a printed result, the BAT shall show the Employee the result 
displayed on the EBT.  The BAT shall then record the test result onto the breath alcohol test 
form in the designated space and the Employee will sign the form as to acknowledge the 
results.  The result shall be entered in such a manner that will provide clear evidence as to 
the results that were displayed by the EBT. 
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8.  After the confirmation test is completed, the BAT shall date the form and sign the certification 
in Step 3 of the form.  The Employee shall then be instructed to sign the certification and fill in 
the date in Step 4.  If the Employee should elect to not sign the certification or to provide 
his/her initials in the log book entry for the test conducted, it shall not be considered as a 
refusal to be tested.  The BAT shall then note the Employee's failure to sign or initial the log 
book entry in the "Remarks" section of the testing form. 

9.  The BAT shall transmit all alcohol testing results to the APM (Alcohol Program Manager) or 
other designated company representative in a confidential manner.  All communications by 
BAT’s shall be to the APM or designee only and may be provided in writing, in person or by 
telephone or electronic means.  The BAT shall ensure that immediate transmission of test 
results to Shaw E & I is conducted in order for Shaw E & I to prevent the Employee from 
performing any covered functions. 

10.  Should the initial transmission not be accomplished in writing, but via telephone notification, 
Shaw E & I designee shall establish a mechanism to verify the identity of the BAT providing 
the information.  The BAT shall follow the initial transmission by providing to Shaw E & I 
designee Shaw E & I's copy of the Breath Alcohol Testing form.  The test results shall be 
stored in such a manner so as to protect the confidentiality of the results and to eliminate the 
disclosure of information to unauthorized persons. 

H.  Refusals to Test and Uncompleted Tests. 

1.  Refusal by an Employee to complete and sign Step 2 of the Breath Alcohol Testing form, to 
provide breath, to provide an adequate amount of breath or  otherwise to cooperate with the 
testing process in a way that prevents the completion of the test shall be noted by the BAT in 
the "Remarks" section of the form.  The testing process shall be terminated and the BAT shall 
immediately notify Shaw E & I representative/designee. 

2.  If a screening or confirmation test cannot be completed or if an event occurs to invalidate the 
test, the BAT/STT shall, if practicable, begin a new screening or confirmation test using a 
new Breath Alcohol Testing form with a new sequential test number. 

I.  Inadequate Amount of Breath for EBT Devices 

1.  If the Employee is unable or alleges that he/she is unable, to provide a sufficient amount of 
breath to permit a valid breath test because of a medical condition, the BAT or STT shall 
again instruct the Employee to attempt to provide an adequate amount.  If the Employee 
refuses to make the attempt, the BAT or STT shall immediately inform Shaw E & I. 

2.  If the Employee attempts and fails to provide an adequate amount of breath, the BAT or STT 
shall so note in the "Remarks" section of the testing form and shall immediately inform Shaw 
E & I.  Shaw E & I shall direct the Employee to obtain, as soon as practical after the attempt, 
an evaluation from a licensed physician, who is acceptable to Shaw E & I, concerning the 
Employee's medical ability to provide an adequate amount of breath for the screen. 

3.  If the physician determines, in his/her reasonable medical judgment, that a medical condition 
has or could have precluded the Employee from providing an adequate amount of breath, the 
Employee's failure to provide an adequate amount of breath shall not be deemed as a refusal 
to take an alcohol test.  The physician shall provide to Shaw E & I representative a written 
statement of the basis of his/her conclusion. 

4.  If the physician, in his/her reasonable medical judgment, is unable to make the determination 
that a medical condition has precluded the Employee from providing an adequate amount of 
breath, the Employee's failure to provide an adequate amount of breath shall be regarded as 
a refusal to take a test.  The physician shall provide a written statement of the basis for 
his/her conclusion to Shaw E & I. 
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J.  Invalid Tests 

1.  An evidential breath alcohol test shall be invalid under the following circumstances: 

a. The EBT does not pass its next external calibration check.  This invalidates all test 
results of 0.04 or greater on tests conducted since the last valid external calibration test.  
This would not invalidate any negative tests conducted. 

b. The BAT does not observe the minimum 15-minute waiting period prior to conducting the 
confirmation test. 

c. The BAT does not sign the Breath Alcohol Testing form. 

d. The BAT fails to note in the remarks section of the form that the Employee has failed or 
refused to sign the form following the recording or printing on or attachment to the form of 
the test results. 
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The Shaw Drug and Alcohol Policy 

Acknowledgment 
I have read, understand and am responsible for the drug and alcohol Policy presented to me by The Shaw Group 
Inc.  I understand that the drug and alcohol Policy that has been provided to me is a summary of Shaw's Policy and 
does not include the specimen collection and laboratory analysis procedures; however, the complete Policy and 
procedures are available to me for review by requesting same from my supervisor, Human Resources or Shaw's 
Substance Abuse Program Administrator.  I agree to submit to all of its requirements of this Policy and I understand 
the disciplinary action that will be taken if I am found in violation of this Policy.  I understand that compliance with 
this Policy is a condition of my employment with this Company.  Additionally, I understand that compliance 
with this Policy does not guarantee continued employment and shall not alter the basic "at will" status of 
my employment.  

Employment Consent Form 
Laboratory Testing: I hereby give my voluntary consent for a urine and/or blood sample to be collected 
from me and submitted for alcohol and/or drug testing.  The Shaw Group Inc. may be required to provide 
test results to other companies with whom The Shaw Group Inc. has contracts to undertake certain work.  I 
hereby further consent to the release of testing results to any such company or companies or their agents 
or designees, where release of this information has been requested by said companies of their agents with 
respect to work undertaken by The Shaw Group Inc.  I hereby understand and agree that the companies 
and agents to whom this information may be provided are designated as agent of The Shaw Group Inc. with 
respect to receipt of this information, only. 

Search:  I hereby give my consent for The Shaw Group Inc. to search my personal effects, locker, lunch 
box, purses, parcels, personal vehicles and other property located on Company premises, work areas, 
parking lot or storage area. 

I understand that my consent to this procedure is a condition of employment and that refusal to consent will result in 

my discharge from employment.  I further agree to hold The Shaw Group Inc., its agents, directors, officers and 

Employees harmless from any and all liability in connection with search and investigation. 

Do not sign below if you have not received the Drug and alcohol Policy that has been provided to you. 

 

 Employee Signature                                       Date                       Company Representative Signature  

 

 Please Print Your Name Here  

 

This original of this form must be maintained at the Regional Human Resource office and filed 
within the subject Employee’s Human Resource file. 
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Reasonable Suspicion Documentation Form 

  Employee is reporting for duty     Employee is already on duty:   
EMPLOYEE NAME: DATE OF OBSERVATION:  

LOCATION: 
 
 

TIME OF OBSERVATION:   
                                      
FROM:                       AM/PM           TO:                    AM/PM 

OBSERVED PERSONAL BEHAVIOR  (CHECK ALL APPROPRIATE ITEMS) 
BREATH: (Odor of 
alcoholic beverage) 

  STRONG 
  NONE 

  FAINT  MODERATE 

 
EYES: 
 

  BLOODSHOT 
  CLEAR 
  DILATED PUPILS 

  GLASSY 
  HEAVY EYELIDS 
  FIXED PUPILS 

  NORMAL 
  CONSTRICTED PUPILS 

 
SPEECH: 
 

  CONFUSED 
  ACCENT 
  SLURRED 
  NOT ABLE TO 
UNDERSTAND 

  STUTTERED 
  MUMBLED 
  GOOD 
  COTTON MOUTHED 

  THICK TONGUED 
  FAIR 
  MUSH MOUTHED 
  OTHER:_____________ 

 
ATTITUDE: 
 
 

  EXCITED 
  INDIFFERENT 
  CARE FREE 
  COOPERATIVE 
  POLITE 

  COMBATIVE 
  TALKATIVE 
  COCKY 
  PROFANE 

  HILARIOUS 
  INSULTING 
  SLEEPY 
  OTHER:_____________ 

UNUSUAL 
ACTION: 
 

  HICCOUGHING 
  FIGHTING 
  LAUGHING 

  BELCHING 
  CRYING 

  VOMITING 
  OTHER:_____________ 

BALANCE: 
 

  FALLING 
  SWAYING 

  NEEDS SUPPORT 
  WOBBLING 

  OTHER:_____________ 

WALKING: 
 

  FALLING 
  SWAYING 

  STAGGERING 
  STUMBLING 

  OTHER:_____________ 

TURNING: 
 

  FALLING 
  SWAYING 

  STAGGERING 
  HESITANT 

  OTHER:_____________
  STUMBLING 

Check All That Apply:    Significant decline in job performance;  Unexplained absences from work 
station;   Significant change in personality;   Changes in personal hygiene;   Excessive 
absenteeism/tardiness;   Operates equipment 
ANY OTHER UNUSUAL OBSERVED ACTIONS OR STATEMENTS BY THE EMPLOYEE: 
 
 
 
Reasonable Suspicion Test Performed?  Yes     No      Reason Not Performed: ______________________ 
 
Signature of Supervisor: __________________________________ Date   ____/____/____    Time __________ 
 
Signature of Witness: ____________________________________ Date   _____/____/____   Time__________ 
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Re-Hire Certification and Agreement 
Employees Returning from a Substance Abuse Counseling/Rehabilitation Program 

 
I have completed a substance abuse evaluation or rehabilitation program from a state-certified 
substance abuse professional and/or program on _______________ [date of completion].  I seek re-
employment with Shaw and agree that if I am re-hired, I will be subject to periodic unannounced 
testing for a period of twenty-four (24) months as a condition of my employment.  
 
 
____________________________________________ 
Print Name                                                         Date 
 
 
____________________________________________ 
Employee’s Signature                                        Date 
 
 
____________________________________________ 
Employee’s Social Security Number 
 
 
____________________________________________ 
Shaw Human Resources                                 Date 
 
 
____________________________________________ 
Date of Policy Violation (to be completed by H.R.) 
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PROCEDURE 
 
Subject: EXCAVATION AND TRENCHING  
  
1.0 PURPOSE AND SUMMARY  

The purpose of this procedure is to describe the company requirements for excavation and 
trenching safety.  These requirements are based on the federal Occupational Safety and Health 
Administration (OSHA) excavation standard found in 29 Code of Federal Regulations (CFR) 
1926, Subpart P.  

 
Some company activities are likely to occur in states or localities that either currently have or 
will have requirements that differ from those contained within the federal standard.  In such 
circumstances, the local health and safety representative will be responsible for ensuring that 
these requirements are included in either a site health and safety plan or a similar document and 
conveyed to all affected employees.  If federal, state, or local regulations vary or conflict, the 
more protective requirements and practices will be followed. 

 
2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1  Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Definitions 
5.0 Text 

5.1 Pre-Excavation Requirements 
5.1.1 Underground Utilities 
5.1.2 Surface Encumbrances 
5.1.3 Vehicular Traffic 
5.1.4 Training 

5.2 Excavation Work Practices 
5.2.1 General 
5.2.2 Supervision 
5.2.3 Soil Classification 
5.2.4 Access and Egress 
5.2.5 Protective Systems 
5.2.6 Exposure to Falling Loads   
5.2.7 Warning System for Mobil Equipment 
5.2.8 Hazardous Atmospheres 
5.2.9 Water Accumulation Hazards 
5.2.10  Stability of Adjacent Structures 
5.2.11  Protection from Loose Rock or Soil 
5.2.12  Inspections 

UNCONTROLLED WHEN PRINTED
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5.2.13 Fall Protection 
6.0 Exception Provisions 
7.0 Cross Reference 

       8.0 Attachments 
 

3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility  
The Director of Health & Safety is responsible for the issuance, revision, and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities 

The Responsibility Matrix is Attachment 1. 
 
4.0 DEFINITIONS 
 

Accepted Engineering Practices 
Those requirements or practices which are compatible with standards required by a registered 
professional engineer. 

 
Angle of Repose 
The greatest angle above the horizontal plane at which a material will lie without sliding. 

 
Benching 
A method of protecting employees from cave-ins by excavating the sides of an excavation to 
form one or a series of horizontal levels of steps, usually with vertical or near-vertical surfaces 
between levels. 

 
Competent Person  
An employee who is capable of identifying existing and predictable hazards in the surroundings 
or working conditions which are unsanitary, hazardous or dangerous to employees and who has 
the authority to take prompt corrective measures to eliminate them.   

 
Company 
All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw E & I). 

 
Excavation 
Any man-made cut, cavity, trench or depression in an earth surface, including its sides, walls, or 
faces, formed by earth removal. 
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Registered Professional Engineer 
An individual currently registered as a professional engineer (preferably civil) in the state where 
work is to be performed.  
 
Sheeting 
Members of a shoring system that retain the earth in position and in turn are supported by other 
members of the shoring system. 

 
Shield 
A structure that is able to withstand the forces imposed on it by a cave-in and thereby protect 
employees within the structure.  Shields can be permanent structures or can be designed to be 
portable and moved along as work progresses.  Shields may be pre-manufactured or job-built in 
accordance with 1926.652(c)(3) or (c)(4).  Shields used in trenches are usually referred to as 
"trench boxes" or "trench shields". 

 
Shoring 
Structure such as a metal hydraulic, mechanical, or timber shoring system that supports the sides 
of an excavation and which is designed to prevent cave-ins. 

 
Sloping 
A method of protecting employees from cave-ins by excavating to form sides of an excavation 
that are inclined away from the excavation so as to prevent cave-ins.  The angle of incline 
required to prevent a cave-in varies with differences in such factors as the soil type, 
environmental conditions of exposure, and application of surcharge loads. 

 
Support System 
A structure such as underpinning, bracing, or shoring, which provides support to an adjacent 
structure, underground installation, or the sides of an excavation. 

 
Tabulated Data 
Tables and charts approved by a registered professional engineer and used to design and 
construct a protective system. 

 
Trench 
A narrow (in relation to its length) excavation made below the surface of the ground.  In general, 
the depth is greater than the width at the bottom, but the width of a trench at the bottom is not 
greater than 15 feet. 

 
Type A Soil 
Cohesive soils with an unconfined compressive strength of 1.5 ton per square foot (tsf) (144kPa) 
or greater.  Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam and, in some 
cases, silty clay loam and sandy clay loam.  Cemented soils such as caliche and hardpan are also 
considered Type A.  However,  soil is NOT Type A if: 

– The soil is fissured;  
– The soil is subject to vibration from heavy traffic, pile driving, or similar effects; 
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– The soil has been previously disturbed; 
– The soil is part of a sloped, layered system where the layers dip into the excavation on  a 

slope of four horizontal to one vertical (4H:1V) or greater; or 
– The material is subjected to other factors that would require it to be classified as a less 

stable material. 
 

Type B Soil 
This classification refers to: 

 
– Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but 

less than 1.5 tsf (144 kPa) 
– Granular cohesionless soils including: angular gravel (similar to crushed rock), silt, silt 

loam, sandy loam, and, in some cases, silty clay loam and sandy clay loam.   
– Previously disturbed soils except those which would otherwise be classified Type C soil; 
– Soil that meets the unconfined compressive strength or cementation requirements for 

Type A, but is fissured or subjected to vibration; 
– Dry rock that is not stable; or 
– Material that is part of a sloped, layered system where the layers dip into the excavation 

on a slope less steep than four horizontal to one vertical (4H:1V), but only if the material 
would otherwise be classified as Type B. 

 
Type C Soil 
This classification refers to: 

 
– Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less; 
– Granular soils including gravel, sand, and loamy sand; 
– Submerged soil or soil from which water is freely seeping; 
– Submerged rock that is not stable; or 
– Material in a sloped, layered system where the layers dip into the excavation or a slope 

of four horizontal to one vertical (4H:1V) or steeper.  
 
 
5.0 TEXT 
 

5.1 Pre-Excavation Requirements 
 
5.1.1 Underground Utilities.  Prior to opening an excavation, the estimated location 

of underground utilities such as sewer, telephone, fuel, electric, water, or any 
other underground installation that may be reasonably expected to be 
encountered during the excavation work shall be determined. 
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Utility companies or a utility location service shall be contacted within the 
established pre-notification time, advised of the proposed work, and asked to 
delineate the location of all underground utilities.  Employees should be careful 
to protect and preserve the utility markings until they are no longer required for 
safe excavation.  At least 3 feet of clearance between any underground utility and 
the cutting edge or point of powered excavation equipment will be maintained 
until the precise location of the utility is determined.  Initial excavation within 
this 3 foot area will be conducted manually. 

 
5.1.2 Surface Encumbrances.   All surface encumbrances (trees, poles, boulders, etc.) 

that may create a hazard to employees shall be removed or supported. 
 

5.1.3 Vehicular Traffic.  Employees exposed to vehicular traffic shall be provided 
with, and shall wear, warning vests or other suitable garments marked with or 
made of reflectorized or high-visibility material.  Traffic control devices (i.e., 
barricades, signs, cones, flag persons, etc.) shall be specified and used in 
accordance with regulations applicable to the roadway or area in which 
excavation activities are occurring. 

 
5.1.4 Training.  Those who supervise the entry of personnel into an excavation must 

have completed a training course that included instruction in: 
 

– Types of hazards associated with excavation operations; 
– Safe work practices and techniques;  
– A review of applicable Federal, state and local regulations; and 
– A review of this procedure. 

 
Employees who enter excavations are required to complete a site-specific 
training session to enable them to recognize unsafe conditions in and around the 
excavation.  This training can be conducted during a tailgate safety meeting that 
emphasizes the specific excavation hazards that may be encountered. 

 
Training documentation shall be maintained in the project file with a copy 
forwarded to the Knoxville Training Department. 

 
As part of standard employee supervision process, training shall be 
complemented with on-the-job instruction and reinforcement of accepted 
practices to the extent necessary to assure compliance with this procedure and all 
other applicable regulations. 
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5.2 Excavation Work Practices 
 

5.2.1 General.  Each employee working within an excavation shall be protected from 
cave-ins by an adequate protective system designed in accordance with 29 CFR 
1926 Subpart P, except when the excavation is made entirely in stable rock or 
when the excavation is less that 5 feet deep and examination of the ground by a 
competent person provides no indication of a potential cave-in. A competent 
person shall ensure that protective systems, when required, are installed and 
maintained per the design specifications. 

 
No employees shall be permitted to enter an excavation unless it is absolutely 
essential to do so and all requirements of this procedure are met. 

 
5.2.2 Supervision.  Work in an excavation shall at all times be supervised by a   

competent person.  This individual will remain outside of the excavation at all 
times, and will be responsible for identifying any unusual developments above 
ground which may warn of impending earth movement. 

 
5.2.3 Soil Classification.  Based on the results of tests described in Attachment 3, the 

competent person will classify each soil/rock deposit as stable rock, Type A, 
Type B, or Type C.  When layers of soil/rock exist, the weakest layer will be 
classified; however, each layer may be classified individually when a more stable 
layer lies under a less stable layer.  If the properties or conditions of a soil/rock 
deposit change in any way, re-evaluation will be required.   

 
5.2.4 Access and Egress.  Structural ramps that are used solely by employees as a  

means of access or egress from excavations shall be designed by a competent 
person.  Structural ramps used for access or egress of equipment shall be 
designed by a competent person qualified in structural design, and shall be 
constructed in accordance with the design.  

 
A stairway, ladder, ramp or other safe means of egress shall be located in trench 
excavations that are 4 or more feet in depth so as to require no more than 25 feet 
of lateral travel for employees. 

 
5.2.5 Protective Systems.  Protective systems shall be designed in accordance with 29 

CFR 1926.652(b) or (c) and shall have the capacity to resist without failure all 
loads that are intended or could reasonably be expected to be applied or 
transmitted to the system.  

 
5.2.6 Exposure to Falling Loads.  No employees shall be permitted underneath loads 

handled by lifting or digging equipment.  Employees shall be required to stand 
away from any vehicle being loaded or unloaded to avoid being struck by 
spillage or falling materials.  Operators may remain in the cabs of vehicles being 
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loaded or unloaded provided the vehicles are equipped with a cab shield and/or 
canopy adequate to protect the operator from shifting or falling materials.  

 
5.2.7 Warning System for Mobil Equipment.  When mobile equipment is  

operated adjacent to an excavation, and the operator does not have a clear and 
direct view of the edge of the excavation, a warning system shall be utilized such 
as barricades, hand or mechanical signals, or stop logs. 

 
5.2.8 Hazardous Atmospheres.  Where an oxygen deficient (less that 19.5% O2) or 

hazardous atmosphere exists, or could reasonably be expected to exist, the 
excavation shall be tested before employees enter.  Testing shall be conducted as 
often as necessary to ensure that the atmosphere remains safe.  Some excavations 
may be considered confined spaces which require compliance with Shaw E & I 
Procedure HS300. 

 
Adequate precautions shall be taken to prevent employee exposure to oxygen 
deficient or hazardous atmospheres.  As appropriate, ventilation and/or 
respiratory protective devices shall be used. 

 
5.2.9 Water Accumulation Hazards.  Employees shall not work in excavations in 

which there is accumulated water, or in excavations in which water is 
accumulating, unless adequate precautions have been taken to protect employees 
against the hazards posed by water accumulation.  If water is controlled or 
prevented from accumulating by the use of water removal equipment, the process 
shall be monitored by a competent person to ensure proper operation. 

 
If the excavation work interrupts the natural drainage of surface water (streams, 
run-off channels), diversion ditches, dikes, or other suitable means shall be used 
to prevent surface water from entering the excavation and to provide adequate 
drainage of the area adjacent to the excavation.  Excavations subject to run-off 
from heavy rains shall be regularly inspected by a competent person. 

 
5.2.10 Stability of Adjacent Structures.  Structures adjoining an excavation shall be 

evaluated to assess their stability.  Excavation below the level of the base or 
footing of any foundation or retaining wall that could reasonably be expected to 
pose a hazard to employees shall only be permitted when: 

 
– A support system (underpinning) is provided to ensure the safety of 

employees and the stability of the structure;  
– The excavation is in stable rock;  
– A registered professional engineer has determined that the structure will  be 

unaffected by the excavation; or 
– A registered professional engineer has determined that such excavation  will 

not pose a hazard to employees. 
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Sidewalks, pavements and other surface structures shall not be undermined 
unless a support system or another method of protection is provided to protect 
employees from the possible collapse of such structures. 

 
5.2.11 Protection from Loose Rock or Soil.  Employees shall be protected from loose 

rock or soil which could fall or roll from the excavation face or edge.  Such 
protection could consist of scaling to remove loose materials, or the installation 
of protective barriers.  All spoil shall be placed at least 2 feet from the edge of 
the excavation.  It is strongly recommended that spoil be placed 4 or more feet 
from the excavation edge so as not to cover surface indicators of subsidence 
(such as fissures or cracks).  

 
5.2.12 Inspections.  The competent person shall make daily inspections of excavations, 

adjacent areas, and protective systems for evidence of conditions that could result 
in a cave-in, indications of failure of protective systems, hazardous atmospheres, 
or other hazardous conditions.   The inspection shall be made prior to start of 
work, and as needed throughout the shift.  Inspections shall be made after each 
rainstorm or other hazard-increasing event and will be documented using 
Attachment (2). 

 
Where the inspection finds evidence of any hazardous condition, exposed 
employees shall be immediately removed from the hazardous area until necessary 
precautions have been taken. 

 
5.2.13 Fall Protection.  Where employees or equipment are permitted to cross over 

excavations, walkways or bridges shall be provided.  Standard guardrails shall be 
provided where walkways are 6 feet or more above lower levels.  

 
Adequate barriers or other types of physical protection shall be provided at all 
remotely located excavations. All wells, pits, shafts, etc., shall be barricaded or 
covered and shall be backfilled as soon as possible.  

 
 
6.0 EXCEPTION PROVISIONS  

Variances and exceptions may be requested pursuant to the provisions of procedure HS013, 
Health and Safety Procedure Variances. 
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7.0 CROSS REFERENCES 

HS013 Health and Safety Procedure Variances 
HS050 Training Requirements 
HS051 Tailgate Safety Meetings 
HS300 Confined Spaces 
29 CFR 1926 Subpart P - Excavations 

 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
2. Excavation Inspection 
3. Soil Classification Worksheet 
4. Selection of Protective Systems for Excavations 20 Feet or Less in Depth 
5. Sloping Options 
6. Shoring or Shielding Options 
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ATTACHMENT 1 
 EXCAVATION AND TRENCHING 

 
 

 Responsibility Matrix 
 
 

 
 

 
Responsible Party 

 
 
 

Action 
 

 
Procedure 

Section  

 
 

Employe
e 

 
 

 Supervisor 

 
Registered 

Professional 
Engineer 

 
Director 
of Health 

and Safety 

 
 

Local H&S 
Representative 

 
 

Competent 
Person 

 
Incorporate state, local, or 
client-specific excavation 
requirements into project 
plans. 

 
1.0 

 
 

 
 

 
 

 
 

 
 

X 

 
 

 
Issue, revise, and maintain 
procedure 

 
3.1 

 
 

 
 

 
 

 
X 

 
 

 
 

 
Coordinate identification of 
underground utilities. 

 
5.1.1 

 
 

 
X 

 
 

 
 

 
 

 
 

 
Determine need for traffic 
control devices. 

 
5.1.3 

 
 

 
X 

 
 

 
 

 
 

 
 

 
Participate in excavation 
training. 

 
5.1.4 

 
X 

 
X 

 
 

 
 

 
X 

 
X 

 
Ensure that protective systems 
are installed and maintained. 

 
5.2.1 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Classify Soil Type 

 
5.2.3 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Design Structural Ramps 

 
5.2.4 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Selection and design of 
protective system(s) 

 
5.2.5 

 
 

 
 

 
X 

 
 

 
 

 
 

 
Determine stability of 
adjacent structures. 

 
5.2.10 

 
 

 
 

 
X 

 
 

 
 

 
 

 
Inspecting excavation for 
hazardous conditions 

 
 

5.2.12 

 
X 

 
X 
 

 
 

 
 

 
 

 
X 
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ATTACHMENT 2 
EXCAVATION INSPECTION 

 
THIS INSPECTION IS TO BE COMPLETED BY THE COMPETENT PERSON  
EACH DAY THAT EMPLOYEES WILL BE ENTERING AN EXCAVATION. 

          
Project Name: ____________________________________________ 

 
Project No.: ________________________________ 

 
Date: _____________________ 

 
Time: ______________________ 

 
Competent Person: __________________________ 

 
Soil Classification (see Soil Classification Worksheet): __________________________________________________________ 
 
Excavation Depth: _____________________________ 

 
Excavation Width: ________________________________________ 

 
Type of Protective System Used: ___________________________________________________________________________ 
 
 Τ 
 
 

 
YES 

 
NO 

 
N/A 

 
1.  

 
GENERAL: 

 
 

 
Surface encumbrances removed or supported 

 
 

 
Employees protected from loose rock or soil that could pose a hazard by falling or rolling into the excavation.    

 
 

 
Hard hats, steel-toed boots, and safety glasses worn by all employees.    

 
 

 
Spoils, materials, and equipment set back at least 2 feet from the edge of the excavation.    

 
 

 
Walkways over excavations 6 feet or more above lower levels are equipped with standard guardrails.    

 
 

 
Warning vest or other highly visible clothing provided and worn by all employees exposed to public vehicular    

 
 

 
Employees required to stand away from vehicles being loaded or unloaded.    

 
 

 
Warning system established and utilized when mobile equipment is operating near excavation edge.    

 
 

 
Employees prohibited from going under suspended loads.    

 
2.    UTILITIES: 
 
 

 
Utility companies contacted and/or utility locations delineated.

 
 

 
Underground installations protected, supported, or removed while excavation is open.    

 
3.  

 
MEANS OF ACCESS AND EGRESS: 

 
 

 
 

 
 

 
 

 
Lateral travel to means of egress no greater that 25 feet in trench excavations 4 feet or more in depth. 

 
 

 
 

 
 

 
 

 
Ladders used in excavations secured and extended 3 feet above the edge of the trench. 

 
 

 
 

 
 

 
 

 
Structural ramps used by employees designed by a competent person. 

 
 

 
 

 
 

 
 

 
Structural ramps used for equipment designed by a registered professional engineer. 

 
 

 
 

 
 

 
4. 

 
WET CONDITIONS: 

 
 

 
 

 
 

 
 

 
Precautions taken to protect from the accumulation of water. 
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 Water removal equipment monitored by a competent person.    
 
 

 
Surface water or runoff diverted or controlled to prevent accumulation in the excavation. 

 
 

 
 

 
 

 
 

 
Inspections made after every rainstorm or other hazard-increasing occurrence. 

 
 

 
 

 
 

 
5. 

 
HAZARDOUS ATMOSPHERE: 

 
 

 
 

 
 

 
 

 
Atmosphere within the excavation tested where there is a reasonable possibility of an oxygen deficient, 
combustible, or otherwise hazardous atmosphere. 

 
 

 
 

 
 

 
 

 
Adequate precautions taken to protect employee from exposure to a hazardous atmosphere. 

 
 

 
 

 
 

 
 

 
Testing conducted to ensure that the atmosphere remains safe. 

 
 

 
 

 
 

 
 

 
Emergency equipment, such as breathing apparatus, safety harness and line, and basket stretcher readily available 
where hazardous atmosphere does exist. 

 
 

 
 

 
 

 
6. 

 
SUPPORT SYSTEMS: 

 
 

 
 

 
 

 
 

 
Materials and/or equipment for support systems selected based on soil analysis, trench depth, and expected loads. 

 
 

 
 

 
 

 
 

 
Materials and equipment used for protective systems inspected and in good condition. 

 
 

 
 

 
 

 
 

 
Damaged materials and equipment used for protective systems inspected by a Registered Professional Engineer 
after repairs and before being placed back into service. 

 
 

 
 

 
 

 
 

 
Protective systems installed without exposing employees to the hazards of cave-ins, collapses, or from being 
struck by materials or equipment. 

 
 

 
 

 
 

 
 

 
Members of support systems securely fastened to prevent failure. 

 
 

 
 

 
 

 
 

 
Support systems provided to insure stability of adjacent structures, buildings, roadways, sidewalks, walls, etc. 

 
 

 
 

 
 

 
 

 
Excavations below the level of the base or footings approved by a registered professional engineer. 

 
 

 
 

 
 

 
 

 
Removal of support systems progresses from the bottom, and members are released slowly as to note any 
indication of possible failure. 

 
 

 
 

 
 

 
 

 
Excavation of material to a level of greater that 2 feet below the bottom of the support system and only if the 
system is designed to support the loads calculated for the full depth. 

 
 

 
 

 
 

 
 

 
Shield system placed to prevent lateral movement. 

 
 

 
 

 
 

 
 

 
Employees are prohibited from remaining in shield system during vertical movement. 

 
 

 
 

 
 

 
7.  

 
REMARKS:  

 
 

 
____________________________________________________________________________________________________________

________________________________________________________________________________________ 
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ATTACHMENT 3 
SOILS CLASSIFICATION WORKSHEET 

 
The following worksheet outlines the visual and manual tests that the competent person must perform at least once, and each time soil conditions change.  At least one visual 
and one manual test must be performed; however, performing several tests is recommended so that the condition of the excavation is thoroughly examined. 
 
Project Name:_____________________________________________________ 

 
Project Number: _____________________________________________ 

 
Date:  ___________________________________________________________ 

 
Time: ______________________________________________________ 

 
Where was the sample taken from? __________________________________________________________________________________________________ 
 
I. 

 
VISUAL TESTS: One or more visual tests are required for each classification and each time conditions change.  

 
1. 

 
Estimate range of particle sizes: 

 
a. primarily fine-grained = cohesive material 
b. primarily coarse-grained = granular material 

 
2. 

 
Observe excavated soil: 

 
a.  clumps = cohesive material 
b. breaks up easily = granular material 

 
3.  

 
Observe sides and adjacent surface area of opened excavation: 

 
a. crack like openings = fissured material 
b. soil spalls off vertical sides = possible fissured material 

 
4. 

 
Previous excavation activities: 

 
a. previously disturbed soil 

 
b. not previously disturbed soil 

 
5. 

 
Observe opened side of excavation: 

 
a. layered systems                                      c. 
estimate degree of slope of layers:  

 
b. layers sloped towards excavation 
___________________ 

 
6. 

 
Water condition: 

 
a. evidence of surface water     
c. depth of water table :  

 
b. water seeping from sides 
___________________ 

 
7. 

 
Vibration present: 

 
a.  area adjacent to excavation                    

 
b.  area within excavation  

 
II. 

 
MANUAL TESTS- One or more manual tests are required for classification and each time soil conditions change. 

 
1. 

 
Plastically- soil is cohesive if following is true: 

 
a. mold soil samples into a small ball 
b. roll ball into thread χ≅ diameter 
c. pick up 2" length of χ≅ thread by one end without breaking 

 
2. 

 
Dry Soil Strength: 

 
a. crumbles on its own or with moderate pressure = granular 
b. falls into clumps which break into smaller clumps that are only broken with difficulty =  
    clay with gravel, sand, or silt. 
c. breaks into clumps which do not break into smaller clumps and can only be broken with             
difficulty with no visual indication of fissures = unfissured. 

 
3. 

 
Thumb penetration test:  (These tests are to be run on a large 
clump of material as soon as it is excavated.) 

 
a. can be easily indented by the thumb but penetrated by thumb only with great effort Type A  
b. easily penetrated several inches by thumb and molded by light finger pressure = Type C 

 
4.       Unconfined Compressive Strength:  
          (Saturated Soil Needed) 
 

 
a. Pocket Penetrometer reading (take 10 readings and average) 0 - 0.5 = Type C, 0.5 - 1.5 =        Type 
B, 1.5 - 2.0 = Type A 
b. Shear Vane reading X2:    0 - 0.5 = Type C, 0.5 - 1.5 = Type B,1.5 - 2.0 = Type A 

 
5. 

 
Drying Test: 
(A dry soil sample 1" thick X 6' diameter is needed) 

 
a. develops cracks = fissured material 
b. dries without cracks and breaks by hand with considerable force significant cohesive                 
content = unfissured cohesive material. 
c. sample breaks easily by hand = fissured cohesive or granular material 
d. easily pulverize dry clumps by hand or by stepping on them = granular 
e. don=t pulverize easily = fissured cohesive. 

 
SOIL CLASSIFICATION:   Type A                   Type B                  Type C               Stable Rock           Other __________________________ 
COMPETENT PERSON:       _________________________________            _________________________________      ________________ 
                                                                                Print Name                                                                                              Signature                                       Date 

 
ATTACHMENT 4 
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SELECTION OF PROTECTIVE SYSTEMS FOR EXCAVATIONS 20 FEET OR LESS IN DEPTH 
 
 

 
 
 

 
         NO       YES 

 
 
 

 
 

   
 

 
 

 

 
 
       
 
 
 

 
 

 
 
 
 
 
 
 

               For excavations greater than 20 feet in depth, design by  
               a registered professional engineer in compliance with  

                  1926.652 (b) and (c) is required. 
 

Is the excavation more than 5 
feet in depth? 

Excavation may be made with 
vertical sides 

Is there potential for 
cave-in? 

Is the excavation entirely in 
stable rock? 

NO YES 

NO YES 
Excavation must be sloped, shored, or 

shielded. 

Sloping Shoring or Shielding 

Go to Attachment 6 Go to Attachment 5 
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ATTACHMENT 5 
SLOPING OPTIONS 

 
 
 
 
 

YES NO 

Sloping selected as the 
method of protection 

Excavation must comply 
with one of the following 

three options: 

Excavation must comply with 
1926.652(b)(1) which requires a 

slope of 1.5H:1V (34o)  

Option 3: 
1926.652(b)(4) which 

requires the excavation be 
designed by a registered 
professional engineer. 

Will soil classification be 
made in accordance with 

1926.652(b)? 

EITHER 

OR 

Option 1: 
1926.652(b)(2) which 

requires following 
Appendices A or B. 

OR 

Option 2: 
1926.652(b)(3) which 

requires other tabulated 
data (see Def.) to be 

followed. 
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ATTACHMENT 6 
 SHORING OR SHIELDING OPTIONS 

 
 

 

Soil Classification is required.  The 
excavation must comply with one of the four 

options below.  

Option 1: 
1926.652(c)(1) which requires Appendices A 

and C to be followed (Timber Shoring). 

Option 2: 
1926.652(c)(2) which requires 

manufacturer’s data to be followed (trench 
jacks, etc.). 

OR 

OR 

Option 4: 
1926.652(c)(4) which requires the excavation 

be designed by a registered professional 
engineer. 

EITHER 

Option 3: 
1926.652(c)(3) which requires tabulated data 

(see Def.) to be followed. 

OR 

Shoring or shielding selected as the method 
of protection. 
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PROCEDURE 
 
Subject: UNDERGROUND/OVERHEAD UTILITY CONTACT PREVENTION   
 
 
1.0 PURPOSE AND SUMMARY 
 

This procedure prescribes the steps to be followed in order to prevent accidents involving the 
contact with or damage of underground/overhead utilities.  The company provides the 
operational and training practices required to safely execute work where underground/overhead 
utility hazards may exist. 
 

2.0  TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents  
3.0 Responsibility Matrix    

3.1 Procedure Responsibility     
3.2 Action/Approval Responsibilities      

4.0 Definitions          
5.0 Text           

5.1 Preliminary Requirements 
5.2 Operating Requirements 

5.2.1 Underground Utilities Requirements 
5.2.2 Overhead Utilities Requirements 
5.2.3 Other Requirements 

5.3 Training Requirements 
5.4 Incident Reporting Requirements 
5.5 Local Jurisdiction Requirements 

6.0 Exception Provisions        
7.0 Cross References       
8.0 Attachments 

 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility  
The Director of Health and Safety is responsible for the issuance, revision, and 
maintenance of this procedure. Also, see Attachment 1 for matrix of responsibilities. 

 
3.2 Action/Approval Responsibilities  

The Responsibility Matrix is Attachment 1. 
 
 

UNCONTROLLED WHEN PRINTED
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4.0 DEFINITIONS 

Company 
All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw E & I). 
 
Competent Person – Drilling Oversight (CPDO) Training 
When drilling activity is to take place the Shaw’s Field Team Leader (FTL) must have 
successfully completed Shaw’s in-house training pertinent to competent person drilling 
oversight (CPDO Training). The FTL is required not only to have successfully completed 
CPDO training but to have an appropriate educational background, coupled with field 
experience and, the authority to make changes to correct deficiencies, or to stop the job if 
need be. 
NOTE:  The CPDO training requirement will become effective September 1st 2006. 
This means that every FTL will have successfully completed CPDO Training prior to 
August 31, 2006. 
 
Competent Person - Excavation and Trenching 
A person who is capable of identifying existing and predictable hazards in the 
excavation/trenching work area and who has the authority to take prompt corrective measures to 
eliminate them. NOTE:  Excavation/Trenching training is required when trenching/excavation 
hazards are present/anticipated (i.e. spoil piles, use of three foot (3’) or larger diameter augers, or 
other circumstances) but only recommended when trenching/excavation hazards are not 
present/anticipated. 
 
Excavation 
Any manmade cut, cavity, trench or depression in an earth surface formed by earth removal. 
 
Underground Utility 
Any active or inactive subsurface or buried structure that is or was designed to service a public 
or private facility.  These may include, but are not limited, to the following: 
 
• Electric power lines 
• Natural gas lines 
• Telephone lines 
• Telephone cables and fiber optic lines 
• Water lines 
• Steam and pneumatic lines 
• Sewer lines 
• Drain lines 
• Underground storage tanks 
• Septic tanks 
• Process or product lines 
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Overhead Utility 
Any active or inactive overhead structure that is or was designed to service a public or private 
facility. These may include, but are not limited, to the following: 
 
• Overhead power lines 
• Overhead telephone lines 
• Overhead fiber optic lines 
• Overhead cables 
• Overhead supports 
• Overhead piping 
• Traffic lights 
• Utility Bridges 
 
One Call Center 
Each state has a One Call, Dig Safe, Miss Dig, etc. dial-in number for requesting mark-out of 
buried public utilities, such as gas lines, electrical lines, telephone/cable lines, sewer lines, and 
water lines.  This number is typically called a minimum of  72 hours prior to subsurface 
activities depending on the particular state the work will be conducted.  The One Call Center 
will notify the local public utilities for a line location mark-out for the particular location.  The 
individual public utilities must locate and mark-out the utilities upon request.  In most cases, the 
markouts will not be performed on private property.  A confirmation number is established and 
confirmation report generated and submitted to the requester. 
 
As-Built Drawings 
As-built drawings are blueprints that are usually obtained from the facility owner or client.  They 
show original buried utilities and any modifications which have been made. 
 
Private Utility Locating Service 
A private utility locating service is a firm established to locate underground utilities using 
specialized locating equipment, such as ground penetrating radar location devices or radio 
transmitter type utility locating equipment. 
 
Fiber Optic Service Lines 
Fiber optic service lines are communication lines that are buried underground.  When damaged, 
these lines are very expensive to replace.  Fiber optic companies routinely provide on-site 
supervision, if requested.  The company encourages this practice. 
 
Field Team Leader (FTL) 
The FTL is the person with whom the responsibility of the execution of the field work resides. 
This person may be the project manager, senior geologist, staff geologist, etc. This individual 
must have the sufficient experience, training and, field knowledge to ensure all site configuration 
information is collected and analyzed. 
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Site Survey 
A site survey is an inspection of the work site to look for signs of other buried utilities that may 
not be indicated through as-built drawings or through utility locating services.  The survey 
typically involves inspection of overhead electrical services, inspection of basements, utility 
rooms, garages, etc., for signs of old electrical conduits or fuel/water/septic lines.  The FTL must 
contact the appropriate site representative to provide any additional information that may be 
marked on the as-builts. 
 

5.0 TEXT 
Underground/overhead utilities may be encountered at any job site.  The guidelines established 
in this procedure were developed to help identify and mitigate the potential hazards associated 
with this type of work. 

 
Any subsurface activity is subject to the underground utility locating regulations for the state 
where the work will be conducted.  This procedure authorizes the use of state, local or other 
required practices, but requires that the practice which most limits the liability to Shaw for 
damaged utilities is utilized. No variance is required under these circumstances, but the 
project-specific Health and Safety Plan (HASP) or work plan shall fully document these 
more protective procedures.   
. 
 
5.1 Preliminary Requirements 

The Project Manager or designee must visit the site to mark the boring/excavation 
locations so they can be clearly identified and then contact the One Call Center for 
the state in which the work is to be performed in to formally request a utility mark out 
at the particular work location(s).  
 
Prior to assignment of work the Field Team Leader (FTL) will assure that all affected 
employees receive an overview of the hazards of encountering underground/overhead 
utilities. The FTL is responsible to review this procedure, the work practices to 
control these hazards, and the roles and responsibilities of each worker with the work 
crew. This procedure and other requirements that may be contained in the site 
specific HASP shall be reinforced during daily tailgate safety meetings.  

 
5.2 Operating Requirements 

 
5.2.1 Underground Utilities Requirements 
 
Prior to conducting any project site activities, the FTL must ensure that all existing 
underground/overhead utilities in the work area are located per the state or local mark-
out protocols.  Documentation of utility mark-out must be completed using the Utility 
Mark-out Documentation form (Attachment 3).  No boring/excavation work is to be 
performed until all utility mark-outs are verified. 
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While on-site, the FTL must conduct a site survey to search for signs of other buried or 
overhead utilities.  This will include areas such as garages, basements, etc.  The results 
of such surveys must be documented on the Utility Markout Documentation form 
(Attachment 3).  The property owner, client, or facility operator must be consulted on the 
issue of underground utilities.  All knowledge of past and present utilities must be 
evaluated prior to conducting work.. 
 
After all mark outs have been completed, and the boring locations have been accepted 
by the FTL prior to drilling, each borehole location must be hand dug to a minimum 
of five feet bgs.  
 
If the investigation requires boreholes in an area not covered by a municipal one call 
system (on private property), then the FTL must utilize appropriate geophysical 
techniques, hand held utility locating devices, a private utility locating firm, or other 
approved method to determine the locations of underground utilities. The current 
accepted geophysical methods for the investigation and location of buried utilities 
include: Ground Penetrating Radar (GPR), Time Domain and/or Frequency Domain 
Electromagnetic methods, Magnetometer, and Inductive/Conductive Radio-Magnetic 
methods. The geophysical methods can be very useful for locating buried utility lines 
in areas where hand digging is not possible or practical.  However, it must be noted 
that these methods do have limitations that are a function of soil conditions, depth of 
investigation, imaging resolution, or other factors. 
  
If it is determined that a non-invasive geophysical investigation may be needed, 
assistance with selecting the appropriate method(s) can be obtained from the Shaw E 
& I Science and Technology Division, Geophysics & Mapping Group, and a variance 
request must be submitted and approved prior to the inception of intrusive field 
activity. 
 
Should the local geology be prone to refusal or should there be any other reason the 
boring location cannot be cleared to a minimum of 5’ bgs then the appropriate 
aforementioned alternative methods should be utilized to ensure the boring location is 
clear of utilities 5’ bgs, and a variance request must be submitted for review. 
 
5.2.2 Overhead Utilities Requirements 
 
Overhead utility locations must be marked (warning tape, flags, etc.) where heavy 
equipment, or other equipment, has the potential for contacting overhead utilities.  
Conduct a site inspection on a daily basis to determine where activities will take place 
and the location of overhead utilities and overhead obstructions.  Once they have been 
identified, place warning tape on poles and/or guy wires and attempt to plan the work so 
that no contact will be made with the overhead utilities or obstructions.  Share the 
information with all site personnel during the tailgate safety meeting. 
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Maintain at least 10 feet from overhead power lines, up to 50 kV.  For voltages over 50 
kV, add 0.4 inches per kV to obtain the safe distance between equipment and power 
lines.  If voltage is unknown, remain at least 20 feet from overhead power lines. 
 
As a precaution, a spotter must be used at all times when it is possible to violate the 
minimum distance requirements for overhead utilities.  If contact is deemed unavoidable, 
consult with the client and the respective health and safety representative to evaluate the 
area to determine if the particular overhead utility can be removed prior to engaging in 
the activity. 

5.2.3   Other Requirements 
Only hand digging is permitted within 3 feet of underground high voltage, product or 
gas lines. Once the line is exposed heavy equipment can be used but must remain at 
least 3 feet from the exposed line. 
 
Only experienced, demonstrably proficient equipment operators will be used to 
operate such heavy equipment as drill rigs, backhoes, front-end loaders, cranes, etc. 
 
Due the sensitivity and costs associated with damage to fiber optic cables the FTL 
must have documented verbal contact and an agreement with the fiber optic company 
for all work within 50’ of the fiber optic cables. Subsurface investigations near fiber 
optic cables are more fully discussed in site specific HASP’s. Contact your division 
Health and Safety Professional for specific information on this subject. 
 

5.3 Training Requirements 
Competent Person Drilling Oversight (CPDO) Training 
The FTL (at least one onsite Shaw person will be performing the drilling oversight) 
will be required to have successfully completed the approved internal Competent 
Person Drilling Oversight (CPDO) training.  
Prior to assignment of work the Field Team Leader (FTL) will assure that all affected 
employees receive an overview of the hazards of encountering underground/overhead 
utilities. The FTL is responsible to review this procedure, the work practices to 
control these hazards, and the roles and responsibilities of each worker with the work 
crew. This procedure and other requirements that may be contained in the site 
specific HASP shall be reinforced during daily tailgate safety meetings. 
 
Trenching/Excavation Training  
The Field Team Leader or at least one onsite Shaw employee will be required to have 
successfully completed Trenching/Excavation training prior to the inception of site work 
activity when trenching excavation hazards (i.e. spoil piles, use of 3’ diameter augers, or 
anytime similar hazards are present) are present/anticipated. NOTE:  This training is now 
recommended rather than required when trenching/excavation hazards are NOT 
anticipated/required 
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5.4 Incident Reporting Requirements 

Employees are required to immediately report to their direct supervisor any overhead or 
underground utility contact incident, or near miss incidents. Any supervisor (but 
preferably the supervisor directly responsible for the involved employees) with first-hand 
knowledge of an incident is required to investigate the incident.  The Project Manager 
and respective Health and Safety Manager or Representative shall be informed of the 
incident immediately. 
 
At a minimum, the incident investigation will require completion of the incident 
investigation report and General Liability Property Damage and Loss Report form found 
in H&S Procedure HS020. 
 
In addition, Attachment 5 provides a “Tip Sheet” to help properly assess and investigate 
the incident causes and recommendations or requirements. 
 

5.5 Local Jurisdiction Requirements 
 
Where local jurisdictions or clients have established requirements different from those in 
this procedure, the practice which most limits the liability to Shaw for damaged utilities 
shall be utilized.  No variance is required under these circumstances but the project-
specific Health and Safety Plan or work plan shall fully document the alternate 
procedures.   

 
6.0 EXCEPTION PROVISIONS 

Anytime a minimum of a 5’ clearance cannot be obtained by either hand digging or by using 
geophysical means, the FTL must obtain a variance from the Regional VP (or equivalent 
level such as Operations Director for Federal Business Line) or designee to proceed with 
drilling operations in that area. This would include an initial verbal variance documented in 
the field log followed up by a written (email) approval from either the Regional VP (or 
equivalent level or title) or designee. The record of communication will be noted in the field 
log for the project and, a record of the approval or denial will be placed in the project file. 
 
A variance form can be obtained in HS 013. A flowchart to assist one in determining how 
and when a variance should be obtained can be found immediately following this section. 
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7.0 CROSS REFERENCES 
HS013  Health and Safety Procedure Variances 
HS020  Accident Prevention Program: Reporting, Investigation, and Review 
HS050  Training Requirements 
HS307  Excavation and Trenching 

 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
2. Pre Drilling Checklist 
3. Utility Markout Documentation 
4. Underground Utility Hits – Tip Sheet for Incident Investigations 
5. Frequently Asked Questions 
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ATTACHMENT 1 - UNDERGROUND/OVERHEAD UTILITY CONTACT PREVENTION 
Responsibility Matrix 

 

Action Procedure 
Section 

Vice 
President 

Project 
Manager 

Field 
Team 

Leader 

HS 
Representative

Project-specific HASP or Work 
Plan shall document the practices 
to be used at a particular site. 

1.0  X X X 

Contact the One Call Center for 
mark out of utilities at the site 5.1  X   
Complete Utility Markout 
Documentation Form 5.2  X X  
As-built drawings shall be 
reviewed 5.2   X  
Only experienced demonstrably 
proficient equipment operators 
will be used to operate such 
heavy equipment as backhoes, 
front-end loaders, cranes, etc. 

5.3   X  

Provide training* 5.3     
Incident Investigation and 
Reporting 5.4  X X X 
Exceptions to Procedure 6.0 X X X X 

 
      *Provided by Shaw’s Training Department    
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ATTACHMENT 2  -  PRE - DRILLING/BORING/GEOPROBE Checklist 
 

Purpose:  This form is designed to help the FTL make decisions drilling/boreholing/geoprobing 
around underground/overhead utilities. 
 
DATE_____________  PROJECT NAME/NUMBER__________________________________ 
Field Team Leader Name: __________________________________________ 
DURATION/SUMMARY OF WORK TO BE PERFORMED:   __________________________ 
______________________________________________________________________________ 
 

Consideration Check Check Explanation Initial 
Has the state one-call been 
contacted? 

□ Yes □ No   

Are any as-built drawings 
available?  If so, do they show 
any utilities? 

□ Yes □ No   

Has a visual inspection of the 
work area(s) been completed? 

□ Yes □ No   

If one-call not available has a 
private locating service or Shaw 
S&T group been contacted? 

□ Yes □ No   

Were any utilities identified 
through private locating service?  
If so, indicate on site drawings. 

□ Yes □ No   

Are there any fiber optic cables 
within 50 feet of hole locations? 

□ Yes □ No   

If fiber optic cables are within 50 
feet has an agreement with the 
fiber optic company been 
established? 

□ Yes □ No   

Can a test borehole be advanced 
by hand digging, probing, post 
hole digging, and/or air knifed to 
5 feet bgs? 

□ Yes □ No   

If hand digging, probing, post 
hole digging, and or air knifing to 
5 feet bgs is not possible, can a 
non-invasive geophysical 
investigation be conducted?  If 
not, why? 

□ Yes □ No   

Are you comfortable with 
approving this authorization? 

□ Yes □ No   

Other considerations: 
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ATTACHMENT 3 - UTILITY MARK-OUT DOCUMENTATION 
 

Project Name:       Location:     
FTL Name:                       Date:    _____________ 
Utility Called:                               Confirmation #:  _____________ 
Subcontractor:                   Task/Activity:     
County of work:                   Municipality of work:  
  
 
Before work is done on any site, contact the appropriate local utility locating service (One Call, Miss 
Dig, Uloco, etc.) or a local utility contractor to have sub grade utilities marked. NOTE:  Boring 
locations to be placed not in the public right of way are typically not marked out by the public utility 
mark out, and a private utility locate service must be engaged.   Indicate to the utility locator the 
nearest intersecting street for the site:    Confirmation No:__________ .  
 
List utility firms (public and private) and the utility they will mark. 

 
Attach photos of the area prior to placing boreholes. 
Take photos of the area indicating minimum 5’ hand dig, post hole dig, probe, GPR or other: 
NOTE: For any borehole, should 5’ minimum clearance not be obtained, you must contact Business 
Line VP or equivalent (Operations Director or other on the Federal Business Line) and obtain a 
variance. 
 

Utility Marker Emergency Telephone Numbers 
Major Utilities Marked by Color Code 

Name of Utility 
Company 

Utility Color Code Emergency Telephone 
Number 

 Water Blue  
 Gas Yellow  
 Electric Red  
 Telephone/ 

Cable/ 
Communication 

Orange  

 Sewer Green  
“ALL UNDERGROUND UTILITIES MAY NOT BE LOCATED BY THE LOCAL 
UTILITY SERVICE”. Accordingly,  you must list other known utilities in the area that the 
“One Call” service will not contact: 
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Completed by:             
Name     Signature    Date 
 

ATTACHMENT 3 – UNDERGROUND UTILITY HITS 
TIP SHEET FOR INCIDENT INVESTIGATIONS 

 
1. Location of the incident. 
2. The time of day the incident occurred. 
3. What type of utility was hit? 
4. How deep was the line hit (in feet)? 
5. Who called Designated Locator Service? 
6. Note the “One Call” number on the Incident Investigation Follow-up report. 
7. Attach the “One Call” record keeping documentation. 
8. Were mark-outs completed by the utilities? If so, please identify. 
9. Were mark-outs legible at the site? 
10. Was the mark-out of the line that was hit accurate?  
11. Was the mark-out misinterpreted? 
12. Is there a utility damage sheet attached to the Incident Investigation Follow-up Report? 
13. Have there been any faults or oversights by any 3rd party? If so, is it documented on the Incident Investigation 

Follow-up Report? 
14. Did the FTL interview the property owner/manager prior to the incident? 
15. Was pre-screened by hand digging 5 feet? 
16. Were any supplemental utility locator devices used? If so, did we obtain them?  If so, were they used on site? 
17. Were there blueprints/as built plans available?  If so, did we obtain them?  If so, were they used on site? 
18. Who is paying for the repairs? 
19. Please define the total hours and cost estimate/impact to address the utility damage incident: 
 

_________________ Site time in hours (not billed to the job) 
_________________ PM time hours (not billed to the job) 
_________________ H&S time in hours (not billed to the job) 
_________________ BLM Time in hours  (not billed to the job) 
_________________ Rework/non-billable time (estimate) 
_________________ Subcontractor rework/non-billable costs (estimate) 
_________________ Repair costs to company (estimate) 
_________________ Repair cost to customer (estimate) 

 
20. Has the FTL completed Shaw’s in-house CPDO training? 
21. Has the FTL completed trenching/excavation training? 
22. Is he/she current with the OSHA 40 hour and 8 hour refresher? If so, what are the dates of the training? 
23. Who was the Site Safety Officer on the job site? 
24. Does he/she have OSHA 8 hour supervisor training? If so, what are the dates of the training? 
25. What was the name of the drilling subcontractor that was on site? 
26. Have we researched the training background for this vendor? 
27. Was a JSA performed at least once during the day that covered utility contacts and associated hazards? 
28. Does this vendor have approved status? 
29. Was there a tailgate safety meeting that took place? 
30. Were utility mark-outs addressed at the tailgate safety meeting? 
31. Were there any markings nearby the “hit” area? 
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ATTACHMENT 5 – Frequently Asked Questions (FAQs) 
 
During the roll-out of this revision of HS 308 a variety of questions/comments/concerns arose. 
These concerns have been put in the form of most frequently asked questions (FAQs) and their 
respective responses. These FAQs will clear up misunderstanding pertaining to this procedure, and 
provide valuable information that will help our workforce have a better understanding of how this 
procedure should be implemented. Please review the FAQs below: 

1. No other competitor of Shaw has felt the need to do anything as extreme as this 
procedure to ensure minimization of utility hits. Instituting this procedure will 
put us out of business.  

Response: After thorough review of claims and incidents involving drilling activities and 
underground utilities, the committee believes that our business/client needs are best served by 
adopting this policy. And that the likelihood of being put out of business is much greater from 
continuing to do business the way we currently do it than by adopting this improved policy. The 
committee realized that 100% adherence to this procedure at all work sites is likely not possible. For 
those cases where legitimate reasons exist for non-compliance, the committee realized that an 
effective responsive (variance) system must be in place. The committee believes that the variance 
procedure, as stated in the policy, should address the exceptions as they occur.  
 
The Committee is not aware of any specific ASTM or true “industry standard”. However, the 
committee is aware that best practices can vary tremendously and many times are client dependent. 
For example one extremely large Shaw client requires that we continuously probe. On the other end 
of the spectrum some clients look completely to Shaw for guidance in these matters. 

2. Our clients want us to do the work but do not wish to pay the additional fees 
involved with this new procedure. Could we offer them a two tiered pricing, one 
to do it the old way, and one to do it the new way?  

Response:  The committee believes that contacting an underground utility of any type, no matter 
who is at fault or who ultimately pays for fixing, the outcome is a “black eye” for all involved. When 
these events occur, even if Shaw is not at fault, the committee believes that continued good client 
relations, and the potential for obtaining future business lessens as utility hits/incidents occur. This 
procedure is designed to minimize health and safety risks to our workers AND to mitigate liability to 
Shaw. Receiving the necessary compensation for the precautionary measures outlined in the 
procedure would be expected, and should be itemized in the initial proposal including a statement as 
to what will specifically be done in the field to mitigate risks relative to underground utilities and 
WHY Shaw believes these steps are necessary. However, if the client is willing to assume the entire 
liability resulting from “hitting” an underground utility, the contract should be written to reflect this 
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and a variance would be in order. Keep in mind that Shaw cannot allow a client’s desires to take on 
liability to affect the health and safety of workers. No matter what the client desires might be, Shaw 
would still expect the basic procedures to be followed for health and safety purposes. The training 
though yet to be finalized will provide project manager’s examples of wording to be used in 
proposals and contracts. 

3. Hand digging to 5’ is impossible during frost conditions in Minnesota, 
Wisconsin and many northern areas. How should this be addressed?  

Response: When conditions present themselves that do not allow for hand digging each borehole, 
other methods must be used for clearance and a variance must be obtained. The alternative methods 
include a range of non-invasive geophysical survey techniques designed specifically for locating 
buried utilities, pipelines, tank (UST), and other buried objects that can interfere with drilling. These 
non-invasive geophysical methods are suggested and mentioned in the procedure. 

4. What if the field crew runs into refusal during hand dig clearance?  

Response: If refusal occurs and moving to an alternate spot presents the same problem, hand digging 
may not be possible as mentioned in #2 above. When conditions present themselves that do not 
allow for hand digging each borehole, other methods must be used for clearance and/or a variance 
must be obtained. Of course, we expect that the dig safe folks to be contacted, and that a private 
locating service be utilized if available. Should a private locating service not be available, we can 
use trained internal sources.  
The alternative methods include a range of non-invasive geophysical survey techniques designed 
specifically for locating buried utilities, pipelines, tank (UST), and other buried objects that can 
interfere with drilling. The current accepted geophysical methods for the investigation and location 
of buried utilities include: Ground Penetrating Radar (GPR), Time Domain and/or Frequency 
Domain Electromagnetic methods, Magnetometer, and Inductive/Conductive Radio-Magnetic 
methods. These non-invasive geophysical methods are suggested and discussed in the procedures. 
The geophysical methods can be very useful for locating buried utility lines in areas where drilling 
and digging are not possible or practical, but these methods do have some limitations that are a 
function of soil conditions, depth of investigation, and imaging resolution.  
If it is determined that a non-invasive geophysical investigation may be needed, assistance with 
selecting the appropriate method(s) can be obtained from the Shaw E & I Science and Technology 
Division, Geophysics & Mapping Group. Of course, it is expected that the “dig safe” folks will be 
contacted, and that a private utility locating service be utilized when appropriate (utility location 
method is known to be feasible), and if available. Should a private locating service not be available, 
we can use trained internal Shaw E & I personnel resources to perform utility line location work. 
Finally, if the Project Manager has determined that a variance to the procedure is justified, a 
variance request should be submitted for review.  
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5. Why is trenching/excavation training required for putting in Geoprobe® 
boreholes? This seems like tremendous overkill.  

Response: The committee believes that, in general, trenching/excavation training is a good 
educational tool that promotes overall health and safety awareness and provides important 
information/techniques for our field staff. Trenching/excavation training provides insights into fall 
hazards, spoil pile placement, and many other related safety issues. Many of our drilling jobs have 
involved oversized auger bits (3’ in diameter) where a large deep borehole is created. The committee 
agrees that when the diameter of the borehole lessens (i.e. use of a Geoprobe®), the impact of 
trenching/excavation training decreases. Trenching excavation training is now a requirement only 
when large boreholes are created or other hazards as mentioned above are present, but only 
recommended training when Geoprobe ® or similar equipment is being used and the result is 
trenching excavation type hazards do NOT exist. NOTE: Specific training pertinent to drilling/ 
Geoprobing ®/boring (CPDO training) will be provided and will be mandatory. Additionally, CPDO 
and trenching / excavation training are both required on projects where 3’ or larger diameter 
boreholes are to be drilled. 

6. Are there any training requirements besides trenching/excavation training?  

Response:  The committee evaluated a need for training specific to the HS 308 policy (drilling) and 
solicited the assistance of the training department and certain operations employees to develop 
CPDO training. This CPDO training includes basic steps needed to be taken from call the dig-safe 
number, private utility searches, geo-physical capabilities, probing, hand augering, air knifing, water 
pumping/knifing, hand digging and others.  

7. Hand diggings creates heat stress, tripping hazards, back injuries, and other 
hazards and is unnecessary.  

Response: The committee did not envision using a spade and a strong back to dig various 5’ holes at 
the field site. The committee does envision using an air knife, water knife, probe, or other method 
rather than a hand shovel. The committee understands that not all methods may be acceptable in all 
states, municipalities or to all clients. The committee was also aware that when all else fails one 
could consider using a l” diameter stainless steel auger placing 5’ bgs hand borings in a triangular 
pattern where the auger bit could be placed in between these small hand borings. The committee 
envisions this theme and methodology to be expanded within the upcoming training. Additional 
information on augering techniques will be provided in the specific training (CPDO) mentioned 
above. 

8. I need to put borings in pristine farmland next door to a contamination zone. 
There are no and have never been any utilities in this area. What should I do?  

Response: Once you go through the proper utility locate procedure and are confident that no utilities 
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exist in the subject area, you need to obtain a variance. This would also hold true for pristine forest 
preserves, wildlife refuges, or other areas not affected by utilities. 

9. Who needs to sign off on a variance?  

Response: Variances are signed by the Area Vice President (or designee, which may be delegated to 
the BLM for each office) along with the Project/Program Manager/Director. When we know in 
advance that HS308 cannot be adhered to, one should make plans to get a formal variance approval 
and appropriate paperwork developed two weeks prior to field activity. Variances can also be 
obtained when field conditions arise that make adherence to HS308 impossible. The variance can be 
obtained via cell phone in the field with the PM and appropriate management with the outcome 
noted in the field logbook followed up by an appropriate e-mail. This e-mail should be kept in the 
project file as proof of variance approval. It is recommended that variances be obtained as soon as it 
is known that they will be required. 

10. What constitutes a “probe”? I assume a Geoprobe® is not valid?  

Response: A Geoprobe® is NOT a valid probe in that Geoprobes® have caused damage to sewer 
lines and other utilities. Probes are typically made of a fiberglass-like material that have a pointed 
end but will not damage subsurface utilities and allows for the field staff to sense if underground 
items are encountered. 

11. Under 5.1, is a subcontractor a designee?  

Response: Although a subcontractor can make arrangements to contact dig safe and more, Shaw 
must ensure that the sub has, in fact, done what they had agreed to do. It should be remembered that 
typically on drilling projects, from many of our customer’s perspective, the liability remains with 
Shaw, and they will look to Shaw, not our subs, for resolution of any events that occur. Hence, it is 
incumbent on Shaw to insure that our procedures are followed by Shaw and Shaw subs. 

12. Does ground surface include concrete, asphalt or other man-made coverings?  

Response: A simple NO. Some of our projects include drilling through airport runways or tarmacs 
which can be up to 15” in depth. Manmade surfaces do NOT count in the 5’ hand dig clearance 
specification. If we are attempting to advance boreholes below existing concrete surfaces, the 
geology below the concrete will be exposed by cutting the concrete and removal of the concrete. 
After the concrete is removed and the geology is exposed, a hand auger can then be used. 
Hopefully, the twelve concerns above and the responses to these comments will have helped users 
understand the implementation of this HS 308 policy. More importantly the committee realizes that 
information on this subject will be provided during the training mentioned above. It is the 
committee’s belief that once this program has been completely rolled out the need for variances will 
be minimal and the interactions of the safety department with operations management with this 
entire process will make ensure success. 
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PROCEDURE 
 
Subject: CONTROL OF HAZARDOUS ENERGY AND HAZARDOUS MATERIAL 

SOURCES (LOCKOUT/TAGOUT)  
 
 
1.0 PURPOSE AND SUMMARY 

This procedure establishes the minimum requirements for the lockout and tagout of energy and 
hazardous material sources and must be used to: 

 
• Ensure that all machinery, equipment, or confined spaces are isolated from all potential 

hazard sources (mechanical, electric, chemical hazards, etc.) and are locked out and tagged 
out prior to employees performing any servicing, maintenance, or entry activities.   

• Ensure that field projects where hazardous energy/material sources are present develop a 
site-specific Lockout/Tagout procedure. 

 
• Ensure that equipment can accommodate locks.  Additional means such as a tagout program 

may be used to ensure safety when locks are not used. 
 
• Establish procedures for release of the Lockout/Tagout that include machine inspections, 

notification and safe positioning of workers, and removal of the Lock/Tag. 
 
• Ensure the use of standardized locks and tags that identify the worker using them, making 

sure that locks and tags are of sufficient quality and durability to ensure their effectiveness. 
 
• Provide the necessary employee training. 

 
For a basic overview of the Lockout/Tagout System refer to the "Flow Diagram - Overview:  
Lockout/Tagout System" (Attachment 2). 

 
 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 
4.0 Definitions 
5.0 Text 

5.1 Scope and Application 
5.1.1 Exclusions 
5.1.2 References 

5.2 Responsibility 
5.3 Procedures for Lockout/Tagout 

5.3.1 Lockout/Tagout Overview 
5.3.2 Removal of Lockout/Tagout 
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5.3.3 Preparation for Confined Space Entry 
5.4 Safety Audit 

5.4.1 Verification Audit 
5.4.2 Follow-up Audit 
5.4.3 Documentation 

5.5 Training 
5.6 Shift or Personnel Changes 
5.7 Troubleshooting 
5.8 Group Lockout/Tagout 
5.9 Outside Personnel (Contractors, etc.) 
5.10 Special Situations 

6.0 Exception Provisions 
7.0 Cross Reference 
8.0 Attachments 

 
 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedures Responsibility   
The Director of Health & Safety is responsible for the issuance, revision and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities   

The Responsibility Matrix is Attachment 1. 
 
 
4.0 DEFINITIONS 
 

Affected Employee - An employee whose job requires him/her to operate or use a machine or 
equipment on which servicing or maintenance is being performed under lockout and tagout, or 
whose job requires the employee to work in an area in which isolation of hazards is necessary to 
provide a safe workplace. 

 
Authorized Employee - A person who locks out or tags out machines or equipment in order to 
perform servicing or maintenance on that machine or equipment. An affected employee becomes 
an authorized employee when that employee's duties include performing servicing or 
maintenance. 

 
Blanking or Blinding - The absolute closure of a pipe, line, or duct by the fastening of a solid 
plate (such as a spectacle blind or skillet blind) that completely covers the bore, and that is 
capable of withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond 
the plate. 

 
Capable of Being Locked Out - An energy/hazard isolating device is capable of being locked 
out if it has a hasp or other means of attachment to which, or through which, a lock can be 
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affixed, or it has a locking mechanism built into it.  Other energy isolating devices are capable of 
being locked out, if lockout can be achieved without the need to dismantle, rebuild, or replace 
the energy/hazard isolating device or permanently alter its energy control capability. 

 
Double Valve and Vent - A valve arrangement in a piping system in which three valves are 
arranged in conjunction with a vent line.  One valve is upstream of the vent, another 
downstream, and one is on the vent itself.  To isolate the downstream system, the vent valve is 
opened, the other two are closed, and all three valves are locked in this position. 

 
Energized - Connected to an energy source or containing residual or stored energy. 

 
Energy Isolating Device - A mechanical device that physically prevents the transmission or 
release or energy, including but not limited to the following: A manually operated electrical 
circuit breaker, a disconnect switch, a manually operated switch by which the conductors of a 
circuit can be disconnected from all ungrounded supply conductors and, in addition, no pole can 
be operated independently; a line valve; a block; and any similar device used to block or isolate 
energy. Push buttons, selector switches and other control circuit type devices are not energy 
isolating devices. 

 
Energy Source - Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, 
or other energy.   

 
Group Lock Box - A device capable of holding and securing the key or other release 
mechanism for a group lock, which can accomodate the individual locks from all members of the 
work crew. 

 
Hot Tap - A procedure used in repair, maintenance, and service activities which involves 
welding on a piece of equipment (pipeline, vessel or tank) under pressure, in order to install 
connections or appurtenances.  It is commonly used to replace or add sections of pipeline 
without the interruption of service for air, gas, water, steam, and petrochemical distribution 
systems. 

 
Lockout - The  placement of an energy/hazard isolating device, in accordance with an 
established procedure, which ensures that the equipment being controlled cannot be operated 
until the device is removed. 

 
Lockout Device - A device that utilizes a positive means such as a lock, either key or 
combination type, to hold an energy/hazard isolating device in the safe position and prevent the 
energization of a machine or equipment.  This includes blank flanges and bolted slip blinds.  

 
Normal Production Operations - The utilization of a machine or equipment to perform its 
intended production function. 

 
Qualified Employee - An employee whose skills and training meet or exceed 29 CFR 
1910.332(b)(3) for work on or near exposed energized parts must, at a minimum, be trained in 
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and familiar with the skills and techniques necessary to distinguish exposed live parts from other 
parts of electric equipment; to determine the nominal voltage of exposed lines; and the clearance 
distances to which the qualified persons will be exposed. 

 
Servicing and/or Maintenance - Workplace activities such as constructing, installing, setting 
up, adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. 
These activities include lubrication, cleaning or unjamming machines or equipment, making 
adjustments or tool changes, where the employee may be exposed to an unexpected energization 
or start-up of the equipment, or release of hazardous energy/or material. 

 
Setting-up - Any work performed to prepare a machine or equipment to perform its normal 
production operation. 

 
Tagout - The placement of a tagout device on an energy/hazard isolation device, in accordance 
with an established procedure, to indicate that the device and the equipment being controlled 
may not be operated until the tagout device is removed. 

 
Tagout Device - A prominent warning device, such as a tag and a means of attachment, which 
can be securely fastened to an energy isolation device in accordance with an established 
procedure, that indicates that the device and the equipment being controlled may not be operated 
until the tagout device is removed. 

 
 
5.0 TEXT 
 

5.1 Scope/Application 
This procedure covers any activity which requires isolation of a source of energy or 
hazardous material, such as, the servicing and maintenance of equipment and confined 
space entry.  It outlines methods to prevent the unexpected energization or start-up of the 
equipment, or release of stored energy or material that could cause injury to employees.   
For any projects planned for more than 30 days with lockout/tagout planned for more 
than seven calendar days or when locking/tagging out specialized equipment having its 
own lockout requirements, a site-specific/equipment specific plan must be developed and 
incorporated as part of the Site-Specific Health and Safety Plan.  Otherwise Attachments 
4-7 (discussed later in text) must be utilized to document lockout/tagout. 

 
In situations where our client has specific lockout/tagout requirements, Shaw 
Environmental & Infrastructure, Inc. (Shaw E & I) personnel can follow client 
procedures after an Shaw E & I health and safety professional has approved them as 
being at least as protective as Shaw E & I procedures.  In such cases, the client 
procedures shall be incorporated into the Shaw E & I health and safety plan and all 
affected employees trained on these procedures. 

 
5.1.1 Exclusions.  Normal operations including repetitive, routine minor adjustments 

that do not require removal of equipment guarding. 
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When work is conducted on equipment where an employee has direct control 
over the cord(s) or plug(s) connected to the associated equipment. 

 
5.1.2 References.  OSHA General Industry Standard, 29 CFR 1910.147, The Control 

 of Hazardous Energy (Lockout/Tagout), 29 CFR 1910.146, 
Permit-Required Confined Spaces, and 29 CFR1910.331-335, Safety-Related 
Work Practices. 

 
5.2 Responsibility 

Each new, transferred, authorized or affected employee and other employees whose work 
operations are or may be in an area where lockout/tagout procedures are utilized must be 
instructed in the purpose and use of this lockout/tagout procedure. 

 
• All Personnel 

All site personnel will be responsible for continuous adherence to the health and 
safety procedures during the performance of assigned work.  In no case may work 
be performed in a manner that conflicts with the intent of this procedure. 

 
• Authorized Employee 

The authorized employee, or his/her designee, is responsible for reviewing the 
planned activities prior to commencement of work and confirming that the 
maintenance manager or his designee of the particular facility where the work is to 
be accomplished is made aware of the nature and extent of the work and when it is 
to commence. 

 
• Site Supervisor 

The site supervisor is responsible for verifying that all proper lockout/tagout 
procedures have been followed.  The site supervisor must ensure that the power 
disconnects, appropriate attachment of locks and tags, and proper documentation of 
the procedure are implemented.  He/she is also the designated custodian and 
controller for all locks, tags, and group lock boxes issued to authorized employees. 

 
• Subcontractors, Visitors and Other On-Site Personnel 

Subcontractors are responsible for the health and safety of their employees and for 
complying with the requirements established by the site Health & Safety Plan.  All 
Shaw E & I subcontractors and visitors are responsible to the Shaw E & I site 
supervisor. 
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• Site Health and Safety Coordinator 
The health and safety coordinator will assist in compliance with the other applicable 
company policies and procedures, and the Health and Safety Plan. 

 
5.3 Procedures for Lockout/Tagout 

Lockout and tagout devices must be capable of withstanding the environment to which 
they are exposed for the maximum period of time that exposure is expected. 

 
Locks are to be used when a machine, equipment, or piping system is capable of being 
locked out.  All locks must be accompanied by a tag to indicate the name of the 
employee applying the lockout device and warn against the hazard if the valve is opened, 
or the machine/equipment is energized.  A legend such as "This lock and tag to be 
removed only by authorized personnel" with an additional message: "Do Not Start," "Do 
Not Open," "Do Not Close," "Do Not Energize," or "Do Not Operate" must be utilized. 

 
All tags and their means of attachment must be sturdy enough to prevent inadvertent 
removal.  The tag attachment will be attachable by hand, self-locking, non-releasable, 
and non-reusable, with a minimum unlocking strength of not less than 50 pounds.  Tags 
must be durable and not deteriorate from exposure to weather conditions and corrosive 
environments or cause the message on the tag (hand-written or pre-existing) to become 
illegible.  Lockout and tagout devices must be singularly identified; must be the only 
device(s) used for controlling energy; and must not be used for other purposes. 

 
All equipment must be designed with a hazardous energy/material isolating device as a 
means of protection for the employee against injury during repairs.  All new equipment 
installed must be designed to accept a lockout device. 

 
Authorized padlocks will be assigned to each authorized employee.  Each group's lock 
will be individually keyed and the supervisor on each shift will maintain possession of 
the master key for these padlocks.  The specific project must provide a sufficient number 
of locks for each employee on site. 

 
All tags must contain the authorized employee name, date of application of the lock, 
equipment name or number and the reason for lockout.  The tag must be attached to the 
lockout device. 

 
On any equipment that can start automatically, the main disconnect must be switched to 
the "off" position, locked, and tagged by the authorized employee.  This switch must be 
turned off before opening the main power disconnect and remain off until the disconnect 
is closed.  Locking out 220v, 440v and other equipment must always be done at the main 
feed or starter panel.  

 
All hazardous material lines must be blanked, blinded, or double valve and vent locked 
to prevent release of hazardous material. 
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Blanking or blinding of hazardous material lines are preferable to the double valve and 
vent technique.  All blanks and blinds must be identified with tags in the same manner as 
locks. 

 
A "Lockout Log" (Attachment 3) must be maintained by the site supervisor.  This log 
must be included in the Health and Safety Plan. 

 
5.3.1 Lockout/Tagout Overview 

 
• Check equipment file for specific lockout/tagout procedures. 
 
• Determine the requirements for lockout.  If there is more than one energy 

source to the equipment, document each source. 
 
• Conduct a survey to locate and identify all energy isolation devices that 

apply to the equipment. 
 
• Use the equipment type-specific procedures as outlined in Attachments 4-7, 

if applicable.  Complete the "Lockout/Tagout Procedure for Specific 
Equipment" form (Attachment 8) logging all data and return to the site-
supervisor. 

 
• Shut off energy source(s) to affected equipment.  
 
• Affix lock(s) and tag(s) to each energy source controlling device. 
 
• Identify work on process lines or vessels and determine isolation 

requirements. 
 
• Blind, blank, disconnect, or double valve and vent all hazardous material 

lines, including steam, and identify the isolation points with tags. 
 
• When only tag is used because machine or equipment can't be locked out, 

the following steps must be taken: Remove fuses, block machine, etc. and 
complete the "Lockout/Tagout Procedure for Specific Equipment" form 
(Attachment 8) and give to the site supervisor for the record. 

 
• Stored energy - Relieve all stored energy from capacitor banks, springs, 

compressed air, hydraulic, steam, etc. 
 
• Verify isolation of energy has occurred by attempting to activate equipment 

by using the on/off switch. 
 
• Return control switch to "off" position before proceeding with work. 
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5.3.2 Removal of Lockout/Tagout 

 
• Ensure that nonessential items, such as tools, etc., are removed from 

equipment. 
 
• Ensure that equipment components are intact. 
 
• Check work area to ensure that all employees are safely positioned or 

removed from the area. 
 
• Notify all affected employees and site supervisor before re-energizing the 

equipment. 
 
• Remove lockout/tagout device. 
 
• Re-energize equipment or open valves and restore flow in process line, 

place back in into service. 
 

5.3.3 Preparation for Confined Space Entry 
 

1. Refer to Shaw E & I Procedures HS300, HS301, or HS302 for Confined 
Space Entry. 

2. Blank or blind piping, identify with tags. 
3. Misalign or remove sections of lines, pipes, or ducts, identify with tags. 
4. Double valve and vent system, identify with tags. 
5. Lockout or tagout all sources of energy. 
6. Block or disconnect all mechanical linkages. 

 
If it is impossible or impractical to lockout a piece of equipment, the site 
supervisor, H&S Professional, and the Maintenance Engineer of the facility must 
approve a method to make the equipment safe before any activities beyond 
normal operations of the equipment are performed.  This can be done by 
disconnecting wiring, removing fuses, disconnecting or blanking supply lines, 
etc. "Danger - Do Not Operate" tags must be used to describe the condition.   

 
The practice of permitting a person to place or remove a lock for someone else is 
prohibited.  No employee can be sure he/she is safe until he/she places their own 
lock correctly. 

 
5.4 Safety Audit 

 
5.4.1 Verification Audit.  A periodic audit of the lockout/tagout system must be 

performed to ensure that the requirements of this procedure are being imple-
mented.  The audit will be conducted by authorized and qualified employees 
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other than the ones(s) utilizing the procedurebeing inspected.  Any deficiencies 
that are observed must be corrected immediately.  For each project, the site-
supervisor will be responsible for daily audits of lockout/tagout systems to 
ensure proper installation of locks and tags to the equipment and adherence to the 
appropriate procedures. 

 
Where lockout or tagout is used for energy control, the periodic inspection  must 
include a review, between the inspector and each authorized employee, of that 
employee's responsibilities under the energy control procedure being inspected. 

 
5.4.2 Follow-up Audit.  A follow-up audit must be conducted to ensure that all 

deficiencies noted have been corrected. 
 

5.4.3  Documentation.  Audit documentation must identify the machine or equipment 
on which the lockout procedure is being utilized, the date of the inspection, 
employees interviewed and employee(s) performing the inspection.  The audit 
results must be provided to the Health & Safety Department to be documented as 
being performed.  

 
5.5 Training 

Training must be provided to ensure that the purpose and function of the energy control 
program are understood by employees, and that the knowledge and skills required for the 
safe application, usage, and removal of the energy controls are acquired by employees. 

 
• Each authorized employee must receive training in the recognition of applicable 

hazardous energy/material sources, the type and magnitude of the energy available 
in the workplace, and the methods and means necessary for isolation and control. 

 
• All affected employees must be instructed in the purpose and use of the lock and tag 

system. 
 
• All other employees (including new hires) whose work operations are or may be in 

an area where lockout/tagout may be utilized, must be instructed about the 
procedure, and the prohibition relating to attempts to restart or re-energize 
machines or equipment that are locked out or tagged out. 

 
• Retraining must be conducted for all authorized and affected employees whenever 

there is a change in job assignment, change in equipment, changes in a process that 
presents a new hazard or there is a change in the lockout/tagout procedure.  
Retraining must also be conducted whenever there is significant evidence, based on 
the periodic audits, indicating employee deviation from, or lack of understanding 
of, the lockout/tagout procedure. 
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• Employee site-specific training must be documented to ensure that it has 
beenaccomplished and is being kept up to date.  The documentation must contain 
each employee's name and dates of training. 

 
Documentation of employee training and retraining must be maintained and kept up to 
date by the Shaw E & I H&S representative and forwarded to the Shaw E & I Training 
Department. 

 
5.6 Shift or Personnel Changes 

Specific procedures must be utilized during shift or personnel changes to ensure the 
continuity of lockout or tagout protection.  These must include provision for the orderly 
transfer of lockout or tagout device protection between off-going and oncoming 
employees to minimize exposure to hazards from the unexpected energization or start-up 
of the machine or equipment or the release of stored energy.  All site-specific locks in 
place must be covered in the tailgate safety meetings on each shift. 

 
All individual lock(s) of the outgoing shift working on equipment will be removed  and 
replaced by the on-coming shift's individual lock(s).  The authorized employees of the 
on-coming shift must inspect and "try" the system to ensure de-energization. 

 
The site supervisor must re-audit the system as necessary. 

 
5.7 Troubleshooting 

Special precautions must be observed when the authorized employee must perform 
maintenance troubleshooting tasks with energized equipment.  This function requires 
added caution and communications between all other affected employees to ensure 
employee protection. 

 
An authorized employee must identify all start-stop locations and circuit breakers for 
disconnecting equipment.  All other affected employees must be kept informed 
throughout the testing and troubleshooting.  If the job is left incomplete, the authorized 
employee must install his/her individual lock and tag before leaving the job. 

 
The following sequence must be followed when troubleshooting any equipment: 

 
1. Written approval including detailed work plan, must be obtained from the site 

supervisor and H&S Professional to ensure that troubleshooting can be 
performed safely.   

 
2. Inspect and clear machine or equipment of all tools and unnecessary materials. 

 
3. Ensure that all affected employees are positioned out of the way of machine 

activation.  Instruct all affected employees in the procedures that must be 
followed, the potential hazards that may exist, and the safety precautions that 
have been taken.  Document this training on the Tailgate Safety meeting form. 

4. Remove the lockout and tagout devices. 
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5. Energize and proceed with the troubleshooting, testing or positioning of the 

machine or equipment. 
 

6. De-energize, reapply all lockout and tagout devices and "try" the system to 
ensure de-energization or place machine back into service. 

 
5.8 Group Lockout/Tagout 

When servicing and/or maintenance is performed by a crew, craft, department or other 
group, the work crew  must use a procedure which affords the employees a level of 
protection equivalent to that provided by the implementation of a personal lockout or 
tagout device. 

 
• Primary responsibility is vested in an authorized employee for a set number of 

employees working under the protection of a group lockout or tagout device. 
 
• Provision for the authorized employee to ascertain the exposure status of individual 

group members with regard to the lockout or tagout of the machine or equipment; 
and 

 
• When more than one crew, craft, department, etc. is involved, assignment of 

overall job-associated lockout or tagout control responsibility to an authorized 
employee to coordinate affected work forces and ensure continuity of protection; 
and 

 
• Each authorized employee must affix a personal lockout or tagout device to the 

group lockout device, group lockbox, or comparable mechanism when he or she 
begins work, and must remove those devices when he or she stops working on the 
machine or equipment being serviced or maintained. 

 
The following procedure applies to distribution and utilities systems.  The employee 
authorized to "Group Lockout" will lock and tag out the system.  Using the "group 
lockout" locks and tags.  The "Group Lockout" must be signed by the authorized 
employee. 

 
1. Use of personal tags and locks on the "Group Lock Box" must follow the normal 

lockout/tagout procedure. 
 

2. The authorized employee must verify that all energy sources are in a neutral 
state. 

 
3. The authorized employee places the group lock and tags on the hazard isolation 

device. 
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4. The authorized employee then places the "Group Lock Key" in the "Group Lock 
Box", and tag the  box with a "DANGER DO NOT OPERATE" tag stating 
which system is locked out and why. 

 
5. Each employee, prior to working on the "Group Lockout" system, must attach 

his/her personal tag and lock to the "Group Lockout Box." 
 

  6. Upon completion of work, all employees must remove their personal lock and 
tag. 

 
7. The authorized employee must them remove the "Group Lock" locks and tags 

and follow normal procedures for restoring energy. 
 

8. If repairs take more than the initiating shift, and the authorized employee is not 
remaining on the job for the completion, he/she may transfer "Authorization" to 
another employee by stating so on the "DANGER DO NOT OPERATE" tag.  
The employee identified then becomes the authorized employee.  He/she is now 
authorized to remove the "Group Lockout" locks and tags installed by the 
original authorized employee if the work is completed on that shift.  The follow-
up shift must them follow normal procedures for "Group Lock/Tagout." 

 
5.9 Outside Personnel (Contractors, etc.) 

Whenever outside servicing personnel are to be engaged in activities covered by the 
scope and application of this standard, the on-site employer and the outside employer 
must inform each other of their respective lockout or tagout procedures.   

 
All subcontractor's lockout/tagout procedures must be reviewed and approved by Shaw E 
& I prior to the project.   

 
5.10 Special Situations 

If lockout/tagout lasts for more than one shift, the appropriate protection must not be 
interrupted.  No lock is to be removed until the next shift is ready to lockout the 
equipment. 

 
When the employee(s) who originally applied a lock(s) is not at the site to remove it, the 
lock can be removed only in an emergency and only under the direction of an authorized 
employee, the site-supervisor, and if applicable the site-safety and health coordinator.  
Such actions and associated personnel safeguards shall be documented on the Field 
Activity Daily Log and the Lockout Log. 



Procedure No. HS315 
Revision No. 0 
Date of Revision 2/13/04 
Last Review Date 2/13/04 
Page  13 of 21 
 

 
 

 

6.0 EXCEPTION PROVISIONS 
Variances to this procedure shall be requested in accordance with procedure HS013 Health and 
Safety Procedure Variances. 

 
 
7.0 CROSS REFERENCE 

HS050 Training Requirements 
HS052 Health and Safety Plans 
HS300 Confined Spaces 
HS301 Confined Spaces, Marine 
HS302 Confined Spaces, Leaded Product 
HS310 Hazardous Waste Operations 
HS311 Emergency Response Operations 
HS312 Hazardous Waste Operations at TSD Facilities 

 
 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
2. Flow Diagram - Overview:  Lockout/Tagout System 
3. Lockout Log 
4. Lockout/Tagout for Electrical Equipment 
5. Lockout/Tagout for Compressed Air and Gases 
6. Lockout/Tagout for Steam, Water, and Fluid Lines 
7. Lockout/Tagout for Hydraulic Equipment 
8. Lockout/Tagout Procedure for Specific Equipment 
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ATTACHMENT 1 
CONTROL OF HAZARDOUS ENERGY SOURCE (LOCKOUT/TAGOUT) 

 
 

Responsibility Matrix 
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ATTACHMENT 2 
 

 FLO DIAGRAM:  
OVERVIEW of the LOCKOUT/TAGOUT SYSTEM 
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ATTACHMENT 3 
 

LOCKOUT LOG 
 

 
AUTHORIZED 
EMPLOYEE 

 
 

DATE 

 
EQUIPMENT 

NAME 

 
EQUIPMENT 

NUMBER 

 
REASON FOR 

LOCKOUT 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



Procedure No. HS315 
Revision No. 0 
Date of Revision 2/13/04 
Last Review Date 2/13/04 
Page  17 of 21 
 

 
 

 

ATTACHMENT 4 
 LOCKOUT/TAGOUT FOR ELECTRICAL EQUIPMENT 
 
 
Job:  
 
Device:  
 
Location:  
 
Authorized Person:  
 
Site Supervisor:                                                                                                                         
 
PREPARATION FOR SHUTDOWN  
 
1. Determine power type and shutoff location 
2. Determine if there is more than one energy source 
3. Determine magnitude of power (voltage) 
4. Notify affected employees in the area that equipment will be under lockout for 

maintenance. 
5. Shutoff power sources to machine. 
 
LOCKOUT/TAGOUT 
 
6. Lock and tag main power switches in the OFF position, remove fuses. 
7. Verify that no power is available to the equipment using a voltmeter, if necessary. 
8. Drain devices such as capacitor banks. 
9. Verify that these devices have no stored energy by use of the voltmeter. 
10. Repair equipment. 
 
RETURN TO SERVICE 
 
11. Be sure all connections are made and any unused tools and equipment are removed. 
12. Remove lock if necessary to verify machine is repaired.  The maintenance employee, 

while verifying the machine is repaired cannot leave the immediate area. 
13. Remove tag from machine. 
14. Notify employees in the area that the equipment is available. 
 
Signature: 
 
Authorized Person:  
 
Site Supervisor:               
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ATTACHMENT 5 
LOCKOUT/TAGOUT FOR COMPRESSED AIR AND GASES 

 
 
Job:  
 
Device:  
 
Location:  
 
Authorized Person:  
 
Site Supervisor:                                                                                                                         
 
PREPARATION FOR SHUTDOWN 
 
1. Determine types and shutoff location 
2. Determine if there is more than one energy source 
3. Determine magnitude of compressed air, gas, steam, water, or fluids. 
4. Notify affected employees in the area that equipment will be locked out for 

maintenance. 
5. Shutoff main supply to machine. 
 
LOCKOUT/TAGOUT 
 
6. Lock and tag main supply in the OFF position. 
7. Bleed line and verify that no air or gases remain in the equipment. 
8. Repair equipment. 
 
RETURN TO SERVICE 
 
9. Be sure all connections are made and any unused tools and equipment are removed. 
10. Remove lock if necessary to verify proper operation.   
12. Remove tag. 
13. Notify employees in the area that the equipment is available. 
 
 
Signature: 
 
Authorized Person:  
 
Site Supervisor:              
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ATTACHMENT 6 
LOCKOUT/TAGOUT FOR STEAM, WATER, AND FLUID LINES 

 
 
Job:  
 
Device:  
 
Location:  
 
Authorized Person:  
 
Site Supervisor:              
 
PREPARATION FOR SHUTDOWN 
 
1. Determine types and shutoff location  
2. Determine if there is more than one energy source 
3. Determine magnitude of compressed air or gas. 
4. Notify affected employees in the area that equipment will be under lockout for 

maintenance. 
5. Disconnect/shutoff main steam, water or fluid lines to equipment. 
 
LOCKOUT/TAGOUT 
 
6. Lock and tag main supply (i.e. chaining through valve handle with lock) in the OFF 

position with a bleeder open on the load side. 
7. Drain fluids from shutoff valves to equipment. 
8. Repair equipment. 
 
RETURN TO SERVICE 
 
9. Be sure all connections are made and any unused tools and equipment are removed. 
10. Remove lock if necessary to verify machine is repaired.  The maintenance employee 

cannot leave the immediate area, while verifying the machine is repaired. 
11. Remove tag from machine. 
12. Notify employees in the area that the equipment is available. 
 
 
Signature: 
 
Authorized Person:  
 
Site Supervisor:              
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ATTACHMENT 7 
LOCKOUT/TAGOUT FOR HYDRAULIC EQUIPMENT 

 
 
Job:  
 
Device:  
 
Location:  
 
Authorized Person:  
 
Site Supervisor:              
 
PREPARATION FOR SHUTDOWN 
 
1. Determine types and shutoff location 
2. Determine if there is more than one energy source 
3. Determine magnitude of energy (pressure). 
4. Notify affected employees in the area that equipment will be under lockout for 

maintenance. 
5. Shutoff main hydraulic to equipment. 
 
LOCKOUT/TAGOUT 
 
6. Lock and tag main supply in the OFF position. 
7. Drain fluids from shutoff valves to equipment. 
8. Verify that the hydraulic fluid is disconnected. 
9. Block ram or items controlled by the hydraulic system using the appropriate blocking. 
10. Repair equipment. 
 
RETURN TO SERVICE 
 
11. Be sure all connections are made and any unused tools and equipment are removed. 
12. Remove lock if necessary to verify machine is repaired.  Maintenance employee cannot 

leave the immediate area, while verifying the machine is repaired. 
13. Remove tag from machine. 
14. Notify employees in the area that the equipment is available. 
 
Signature: 
 
Authorized Person:  
 
Site Supervisor:              
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ATTACHMENT 8 
LOCKOUT/TAGOUT PROCEDURE FOR SPECIFIC EQUIPMENT  

Equipment:                         
 
Cat. No. and Location:                 
 
Serial Number (if available):                                   
 
Electrical:      

 
Voltage:      

 
Location:                

 
Describe:              
 
Air (Type):         

 
Location:             

 
Describe:              
 
Gases (Type):         

 
Location:                   

 
Describe:                
 
Steam (Type):           

 
Location:                   

 
Describe:                   
 
Water:                 

 
Location:              

 
Describe:                     
 
Fluids:                        

 
Location:              

 
Describe:                   
 
Hydraulic:            

 
Location:                    

 
Describe:                  
 
Stored Energy- Capacitors, Springs, Etc.:                 
 
Describe:                  

 
 

 
LOG DATA AND RETURN TO SITE-SUPERVISOR 
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STANDARD OPERATING PROCEDURE 

Subject: Heat Stress 

1. PURPOSE 

This procedure establishes guidelines to protect employees from the effects of heat related illness.  It 
describes the five major types of heat-induced illnesses, methods of prevention and treatment, and 
prescribes heat stress monitoring methods. 

2. SCOPE 

This procedure applies to all job sites of The Shaw Group Inc.’s Environmental & Infrastructure Group 
(Shaw E&I) having potential heat stress conditions.  Variances and exceptions may be requested 
pursuant to the provisions of Procedure No. EI-HS013, “Health and Safety Procedure Variance.” 

3. REFERENCES 

 Procedure No. EI-HS013, Health and Safety Procedure Variance 

 Title 8, California Code of Regulations, Section 3395, Heat Stress Prevention 

4. DEFINITIONS 

 Acclimatization—Temporary adaptation of the body to work in the heat that occurs gradually 
when a person is exposed to it.  Acclimatization peaks in most people within 4 to 14 days of 
regular work for at least 2 hours per day in the heat. 

 Company—All wholly-owned subsidiaries of Shaw E&I. 

 Heat Stress—The net heat load to which a worker may be exposed from the combined 
contributions of metabolic cost of work, clothing requirements, and environmental factors such as 
air temperature, humidity, air movement, and radiant heat exchange.  Mild or moderate heat 
stress can cause discomfort and adversely affect performance and safety but is not harmful to 
health.  As the heat stress approaches human tolerance limits, the risk of heat illness increases. 

 Shade—Blockage from direct sunlight.  Canopies, umbrellas, and other temporary structures or 
devices may be used to provide shade.  One indication that blockage is sufficient is when objects 
do not cast a shadow in the area of blocked sunlight.  Shade is not adequate when heat in the 
area of shade defeats the purpose of the shade, which is to allow the body to cool. 

5. RESPONSIBILITY MATRIX 

5.1 Procedure Responsibility 

The Senior Director of Health and Safety is responsible for the issuance, revision, and maintenance of 
this procedure. 

5.2 Action/Approval Responsibilities 

The Responsibility Matrix is shown as Attachment 1, “Responsibility Matrix.” 

UNCONTROLLED WHEN PRINTED
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6. PROCEDURE 

Adverse climatic conditions are important considerations in planning and conducting site operations.  
High ambient temperature can result in deleterious health effects ranging from transient heat fatigue, 
physical discomfort, reduced efficiency, personal illness, and increased accident probability to serious 
illness or death.  Heat stress is of particular concern when chemical protective garments are worn; 
these garments prevent evaporative body cooling, thereby placing employees at considerably higher 
risk of developing heat stress. 

Heat stress is caused by a number of interacting environmental and personal risk factors.  
Environmental risk factors include air temperature, relative humidity, radiant heat from the sun and 
other sources, conductive heat sources such as the ground, air movement, workload severity and 
duration, and personal protective equipment and clothing.  Personal risk factors include age, degree 
of acclimatization, overall health, water consumption, alcohol consumption, caffeine consumption, and 
use of prescription or over-the-counter drugs that affect the body’s water retention or other 
physiological responses to heat.  Because heat stress is a common and potentially serious 
occupational illness, regular monitoring and other preventive precautions are vital. 

6.1 Signs, Symptoms, and First Aid (Referenced from American Red Cross, First Aid/ 
Cardiopulmonary Resuscitation/AED for the Workplace, 2006) 

Employees must immediately report to the Site Supervisor or to the Site Safety Officer any symptoms 
or signs of heat illness experienced by themselves or observed in co-workers.  Regardless of the 
worker’s protests, no employees with any symptoms of possible serious heat illness should be sent 
home or left unattended without medical assessment and authorization.   

6.1.1 Heat Rash 

Heat rash can be caused by continuous exposure to hot and humid air and skin abrasion from sweat 
soaked clothing. 

Signs and Symptoms: The condition is characterized by a localized red skin rash and reduced 
sweating.  Aside from being a nuisance, the ability to tolerate heat is reduced. 

First Aid: Remove clothing from affected area.  Wash skin with mild soap and water, rinse clean, and 
allow it to dry thoroughly. 

6.1.2 Heat Cramps 

Heat cramps are caused by profuse perspiration with inadequate electrolytic fluid replacement.  This 
often robs the larger muscle groups (abdominal and quadriceps) of blood, which can cause painful 
muscle spasms and pain. 

Signs and Symptoms: Muscle spasms and pain in the extremities and abdomen. 

First Aid: Remove worker to a cool place and give sips of cool water.  Watch for signs of heat 
exhaustion or stroke. 

6.1.3 Heat Syncope (Fainting) 

Heat syncope is a loss of consciousness because of low blood pressure.  Heat causes the blood 
vessels to expand (dilate), so body fluid moves into the legs by gravity, which causes low blood 
pressure and may result in fainting.  Heat syncope can be caused by blood pooling in the legs after 
standing still for a long time in a hot environment.  It can also be caused after vigorous physical 
activity for two or more hours.  The risk of heat syncope is higher among those who are not 
acclimated and to those who are dehydrated. 
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Signs and Symptoms: Feeling faint or lightheaded; pale, cool, and moist skin; lightheadedness when 
changing position, such as moving from a lying position to a standing position. 

First Aid: Remove worker to a cool, shaded place.  Give sips of cool water.  Loosen tight clothing.  
Remove perspiration-soaked clothing.  Place the worker in a seated or supine position with legs 
raised.  Apply cool, wet towels to the skin.  Fan the person.  Watch for signs of heat stroke. 

6.1.4 Heat Exhaustion 

Heat exhaustion is an early indicator that the body’s cooling system is becoming overwhelmed.  

Signs and Symptoms: Cool, moist, pale, ashen or flushed skin, headache, nausea, dizziness, 
weakness, exhaustion, heavy sweating. 

First Aid: Remove worker to a cool, shaded place.  Give sips of cool water.  Loosen tight clothing.  
Remove perspiration-soaked clothing.  Place the worker in a seated or supine position with legs 
raised.  Apply cool, wet towels to the skin.  Fan the person.  Watch for signs of heat stroke. 

6.1.5 Heat Stroke 

Heat stroke is when the body’s systems are overwhelmed by heat and stop functioning.  Heat stroke 
is a life-threatening condition.   

Signs and Symptoms: Red, hot, dry skin, changes in the level of consciousness, vomiting.  This is a 
medical emergency!  Call 911 immediately.   

First Aid: Move worker to a cool, shaded place.  Loosen tight clothing.  Remove perspiration soaked 
clothing.  Place the worker in a seated or supine position with legs raised.  Apply cool, wet towels to 
the skin.  Fan the person.  If the person is conscious, give small amounts of cool water to drink.  If the 
person refuses water, vomits, or starts to lose consciousness, place the person on his or her side and 
continue to cool the person by applying ice or cold packs on their wrists, ankles, groin, neck, and in 
the armpits.  Continue to check breathing and signs of life (coughing, slight body movement, or a 
pulse.) 

6.1.6 Emergency Planning 

The site-specific health and safety plan and/or job safety analysis must specify the site-specific 
procedures for providing emergency medical services, contacting emergency medical services, and 
directing emergency responders to the work site.  

6.2 Prevention 

The prevention of heat-related illnesses requires adequate hydration, nutrition, acclimatization, access 
to shade if heat stress symptoms appear, monitoring, and in some cases the use of cooling devices.  

6.2.1 Hydration  

During periods of high heat, adequate liquids must be provided to replace lost body fluids.  Most 
people do not become aware of thirst until they have lost 1 to 2 liters of body fluids.  Highly motivated 
workers may incur losses of 3 to 4 liters before extreme thirst forces them to stop and drink.  
Therefore, workers must drink more than the amount required to satisfy thirst.  Prehydration, the 
consuming of a large drink of water immediately before the start of heat exposure, is highly 
recommended. 

In California, workers potentially exposed to heat stress in outdoor work sites are required to have 
ready and easy access to potable water or liquid sufficient to provide one quart per employee per hour 
(Title 8, California Code of Regulations, Section 3395, Heat Stress Prevention).  Replacement fluids 
can be a 0.1 percent salt water solution, commercial “sports drinks” or “thirst quenchers,” or a 
combination of these with fresh water.  However, drinks that are popular because they “cut” thirst are 
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not recommended, because they inhibit intake before rehydration is complete.  For this reason it is 
better to drink water or dilute flavored beverages and to avoid carbonation, caffeine, and drinks with 
heavy concentrations of sugar or salt. 

The replacement fluid temperature should be kept cool, 50 degrees Fahrenheit (°F) to 60°F, and must 
be located within a few steps of each worker or brought to the worker every hour or more frequently 
under the most stressful conditions.    

Alcohol is a common and serious problem among those who work in heat.  Alcohol not only impairs 
intake of food and water, but also acts as a diuretic (increase in urination) and disturbs judgment.  The 
adverse effects of alcohol extend many hours beyond the time of intake.  

6.2.2 Nutrition 

Workers in high heat areas should eat well balanced meals in order to replace salt and minerals lost 
in perspiration. High sweat rates involve a continuous loss of sodium chloride and small amounts of 
potassium, which must be replaced on a daily basis.  In addition, work in heat accelerates the 
turnover of trace elements including magnesium and zinc.  All of these essential elements should 
normally be obtained from wholesome food.   

Do not consume salt tablets, as they are easily abused, and overdoses lead to gastro-intestinal 
problems, increased urine output, and greater susceptibility to heat illness.  If salt and mineral loss is 
a problem, employees should consider lightly salting their regular meals and increasing fruit 
consumption to replace these losses. 

6.2.3 Acclimatization 

Acclimatization can greatly increase human tolerance to heat, so that work becomes less physically 
challenging after a period of gradual adjustment.  Individuals with a high level of physical fitness 
generally display partial heat acclimatization and are able to complete the process more quickly and 
with less stress than sedentary persons.  Season may also affect the time that must be allowed for 
acclimatization.  Workers recruited in summer may already be partly heat acclimatized, while winter 
hires will require a longer period of adjustment. 

Acclimatization for heavy work under extremely hot conditions may require a period of 4 to 10 days of 
progressively increasing work time starting with about 2 hours work per day.  For less severe 
conditions, the first 2 to 3 days of work in the heat should be limited to 2 to 4 hours.  Employees 
undergoing acclimatization need to be monitored closely for signs and symptoms of heat illness. 

Maintenance of full heat acclimatization requires exposure to work in heat three to four times per 
week; lower frequency or passive exposure to heat have a much weaker effect and may allow gradual 
decay of heat tolerance.  However, weekends off work have no measurable effect on acclimatization.  
Discontinuing heat exposure for 2 to 3 weeks will cause loss of most acclimatization, although some 
will be retained in persons exposed to hot weather and/or regular aerobic exercise. 

6.2.4 Access to Shade 

Employees suffering from heat illness or believing a recovery period is needed will be provided 
access to an area with shade that is either open to the air or provided with ventilation for cooling for a 
period of no less than 5 minutes.  Access to shade will be permitted at all times.  Employees will 
remove chemical protective garments during rest periods and will not be assigned other tasks 
during rest periods. 

6.2.5 Cooling Devices  

Vortex tubes or cooling vests may be worn beneath impermeable clothing.  If cooling devices are 
worn, only physiological monitoring will be used to determine work activity. 
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6.3 Monitoring 

Susceptibility to heat stress depends on numerous factors including ambient temperature, humidity, 
radiant heat, air movement, personal protective equipment, the degree of acclimatization, and 
physical condition of the individual workers.  Therefore, the decision to start either environmental or 
physiological heat stress monitoring must be based on the experience and observations of the Site 
Safety Officer and on the professional judgment of the Health and Safety Manager and in 
consideration of the guidelines summarized below.  However, on all job sites having potential heat 
stress conditions, the monitoring of site workers by watching for the signs and symptoms of 
heat stress (see Section 6.1 above) must be ongoing by Supervisors, Site Safety Officers, and 
the workers themselves. 

6.3.1 Environmental Monitoring (American Conference of Governmental Industrial Hygienists 
[ACGIH], Threshold Limit Values [TLV], and Biological Exposure Indices [BEI], most recent 
edition) 

The Wet Bulb Globe Temperature (WBGT) index is the simplest and most suitable technique to 
evaluate the environmental heat stress factors.  If employees are performing moderate to heavy 
physical work on construction/remediation sites in standard permeable cotton or synthetic work 
clothing, heat stress monitoring is advisable when the ambient air temperature exceeds 90°F and any 
time discomfort due to heat stress is either noticed or reported.  Either the WBGT index or 
physiological monitoring may be used.  When WBGT exceeds 78°F, the work regiment in Table 2 of 
the ACGIH TLV/BEI booklet should be followed.  Note: WBGT measurements are not designed for 
and should not be used to assess heat stress involving the use of semi permeable or 
impermeable protective clothing. 

6.3.2 Physiological Monitoring (National Institute for Occupational Safety and Health/Occupational 
Safety and Health Administration/United States Coast Guard/U.S. Environmental Protection 
Agency, Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 
1985) 

Physiological monitoring can be used in lieu of or in addition to WBGT.  The advantage of 
physiological monitoring is that it determines each individual’s unique response to environmental heat 
stress factors.  If employees are wearing impermeable protective clothing, physiological monitoring is 
advisable beginning at 70°F and/or any time discomfort due to heat stress is either noticed or 
reported.   

Physiological monitoring may be performed by the Site Safety Officer.  Alternatively, it may be self-
performed if the affected employees have been trained to do so.  The following two parameters are to 
be monitored at the beginning of each rest period: 

 Heart Rate—Radial (wrist) pulse will be determined as early as possible during each rest period.  
Monitoring consists of taking the radial pulse of a worker for 30 seconds immediately after exiting 
the work area.  If the heart rate exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third and keep the rest period the same.  If the heart rate still 
exceeds 110 beats per minute at the next rest period, increase the following rest period by one-
third.  The initial rest period should be at least 5 minutes. 

 Body Temperature—Each individual will measure his/her oral temperature with a disposable 
thermometer for one minute or with an electronic aural device as early as possible in the first rest 
period.  If the temperature exceeds 99.6°F at the beginning of the rest period, then the work cycle 
will be decreased by one-third with the rest period remaining the same.  Return to work is not 
permitted if body temperature exceeds 100.4°F.   

NOTE: Some aural temperature devices, which are also known as ear canal or tympanic 
devices, will not work accurately in high intensity ambient light. 
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Attachment 2, “Heat Stress Monitoring Record,” will be used to record the results of heat stress 
monitoring.  

6.4 Training 

Employees potentially exposed to heat stress conditions will be trained on the contents of this 
procedure.  This training may be conducted during Daily Tailgate Safety Meetings.  Training topics 
and attendance must be documented.    

7. ATTACHMENTS 

 Attachment 1, Heat Stress Responsibility Matrix 

8. FORMS 

 Form EI-HS400.1_0, Heat Stress Monitoring Record 

9. REVISION HISTORY AND APPROVAL 

Revision Level 

Revision Date 
Revision Description Responsible 

Manager   

01 

05/06/2009 

• Heat syncope (fainting) was added to this procedure. 

• The first aid treatments, for each of the heat stress conditions, have 
been updated to reflect current American Red Cross guidance. 

• Nutrition (Section 6.2.2) and access to shade (Section 6.2.4) 
discussions have been added to the procedure. 

• The heart rate component of the physiological monitoring section has 
been modified. 

Mike Zustra 
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Attachment 1 
Heat Stress Responsibility Matrix 

Responsible Party 

Action 

Procedure 
Section 

Senior 
Director of 
Health and 

Safety 
Project 

Supervisor 
Site Safety 

Officer All Site Workers 
Issuance, 
Revision, and 
Maintenance of 
Procedure 

3.1 X    

Immediately 
report 
symptoms or 
signs of heat 
illness in 
themselves or 
others to the 
Site Supervisor 
or Safety Officer 

5.0    X 

Conduct 
Monitoring 

5.3   X  

Inform 
Employees 
About 
Procedure 

5.4  X X  

 



Form No. EI-HS400.1_0 
 

 
 
 

Page 1 of 1 

Heat Stress Monitoring Record 

Project/Location   Date  

Employee Name 

Initial 
Reading 

Time 
First Work Period 

Time 
Second Work Period 

Time 
Third Work Period 

Time 
Fourth Work Period 

Time 
Fifth Work Period 

Time 
Sixth Work Period 

Time 
       

WBGT (°F) WBGT (°F) WBGT (°F) WBGT (°F) WBGT (°F) WBGT (°F) WBGT (°F) 

       
Air Temp.  

(°F) 
Air Temp. (°F) Air Temp. (°F) Air Temp. (°F) Air Temp. (°F) Air Temp. (°F) Air Temp. (°F) 

 

       
Initial 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

             
Initial H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R.

 

             
Initial 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

             
Initial H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R.

 

             
Initial 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

             
Initial H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R.

 

             
Initial 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

Initial 
Temp. 

Final 
Temp. 

             
Initial H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R. Initial H.R. Final H.R.
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PROCEDURE 
 
Subject: COLD STRESS  
 
  
1.0 PURPOSE AND SUMMARY 

The purpose of this procedure is to establish the guidelines necessary to protect employees from 
the adverse health effects caused by exposure to low temperature environments. 

 
 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Text 
4.1 Signs and Symptoms of Cold Stress 
     4.1.1 Frostbite 
     4.1.2 Hypothermia 
4.2 Precautionary Measures 
4.3 Training 

5.0 Exception Provisions 
6.0 Cross References 
7.0 Attachments 

 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility 
The Director of Health and Safety is responsible for the issuance, revision, and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities 

The responsibility matrix is Attachment 1. 
 
 
4.0 TEXT 

Most cold related worker fatalities have resulted from failure to escape low  air temperatures, 
or from immersion in low temperature water. Employees should be protected from exposure 
to cold so that their deep core temperature does not fall below 96.8° degrees Fahrenheit. Core 
body temperatures below this level will likely result in reduced mental alertness, reduction in 
rational decision making, or loss of consciousness with the threat of fatal consequences. 
 

  

UNCONTROLLED WHEN PRINTED
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4.1  Signs and Symptoms of Cold Stress 
Several factors increase the harmful effects of cold including, being very young or old, 
wet clothing, having wounds or fractures, smoking, drinking alcoholic beverages, 
fatigue, emotional stress and certain diseases and medications.  The two most prominent 
adverse effects from exposure to cold temperatures are frostbite and hypothermia. 
Treatment for cold related injuries should be administered by a person qualified in first 
aid or a professional medical provider.   

 
4.1.1 Frostbite.  Frostbite is the most common injury caused by exposure to cold 

temperatures.  It occurs when cells of the body freeze restricting blood flow and 
causing tissue damage.  The first sign of  frostbite is slightly flushed skin which 
then changes to white or grayish yellow and finally grayish blue.  Pain is some- 
times initially felt but is often followed by a cold numb feeling. 

 
4.1.2 Hypothermia.  Hypothermia is the most severe form of cold stress and results 

from a drop in the body’s core temperature.  The initial signs include; shivering, 
numbness, confusion, weakness, impaired judgement, impaired vision, and 
drowsiness.  Hypothermia victims typically progress through five stages of the 
condition including; (1) shivering, (2) apathy, (3) loss of consciousness, (4) 
decreasing pulse and breathing rate, and (5)death. 

 
  4.2  Precautionary Measures  

It is recommended that employees  wear insulated clothing to maintain core 
temperatures above 96.8°F when working in air temperatures below 40°F.  This 
protective clothing may include but is not limited to: 

 
• Insulated suits, such as whole-body thermal underwear 
• Wool or polypropylene socks  
• Insulated gloves and boots 
• Insulated head cover, such as knit caps, hard hat liners, etc. 

 
When conducting work in air temperatures below 35°F, the following practices shall  

            be followed: 
 

• If the clothing of an employee is expected to become  wet, the outer layers of 
clothing must be impermeable to water. 

 
• If an employees underclothing becomes wet it must be changed immediately.  If the 

clothing becomes wet from sweating, the employee  may finish the task which 
caused the sweating before changing into dry clothing. 

 
• Employees will be provided a warm area (65°F or above) to change from work 

clothing into street clothing and for breaks. 
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• Hot liquids, such as soups, warm drinks, etc. shall be provided in the break area.  The 
intake of caffeine containing products shall be discouraged due to their diuretic and 
circulatory effects. 

 
• If appropriate, approved space heaters may be provided in the work area to warm the 

hands, feet, etc. 
 

• The buddy system shall be practiced.  Any employee observed with signs of cold 
stress shall immediately proceed to the break area. 

 
• Employees will be reminded to layer their clothing, i.e., wear thinner, lighter 

clothing next to the body with heavier clothing layered outside the inner clothing. 
 

• Avoid overdressing when going into warm areas or when performing activities which 
are strenuous.  This could potentially lead to heat stress situations. 

 
• Auxiliary heated versions of handwear, footwear, etc., can be used in lieu of mittens, 

insulated socks, etc. if extremely cold conditions exist. 
 

• Employees handling liquids with high evaporation rates (gasoline, hexane, alcohol, 
etc.) shall take special precautions to avoid soaking of clothing  with the liquids 
because of the added danger of cold injury caused by evaporative cooling. 

 
• Work shall be arranged in such a way that sitting still or standing for long periods is 

minimized. 
 

• If the air temperature is 20°F or below the hands shall be protected by mittens or 
gloves prior to contact with cold surfaces such as metal, etc. 

 
Air temperature is not the only factor to be considered while evaluating cold stress 
situations.  Wind chill cooling rate and the cooling power of air are critical factors.  
The higher the wind speed the greater the risk of experiencing cold related injuries.  
For exposed skin, continuous exposure should not be permitted when the air speed 
and temperature result in an equivalent chill temperature of -25°F of less.  The wind 
chill table provided in attachment two can be used to help assess hazardous 
conditions attributable to wind chill effects. 

 
4.3  Training 

Training on the contents of this procedure will be conducted during tailgate safety 
meetings held at project or office locations where employees are exposed to cold 
temperatures.  Topics to be discussed during this training  will include: 

 
• Proper rewarming procedures and first aid treatment of cold related cases 
• Proper clothing practices 
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• Eating and drinking habits 
• Recognition of signs and symptoms of cold stress 
• Safe cold weather work practices. 

 
 
5.0 EXCEPTION PROVISIONS 

Variances may be requested as described in procedure HS013; Health and Safety Procedure 
Variances. 

 
 
6.0 CROSS REFERENCES 

Shaw Environmental & Infrastructure, Inc. (Shaw E & I) Procedure HS051-Tailgate Safety 
 Meetings 

Shaw E & I Procedure HS600-Personal Protective Equipment 
Threshold Limit Values and Biological Exposure Indices, American Conference of 
Governmental  Industrial Hygienists. 
Standard First Aid Workbook, American Red Cross 

 
 
7.0 ATTACHMENTS 

1. Responsibility Matrix 
2.  Windchill Table 
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ATTACHMENT 1 
COLD STRESS 

 
 

 Responsibility Matrix 
  

Responsible Party 
 

Action 
 
Procedure 

Section 

 
Employee 

 
Local HS 

Representative 

 
Director of 
Health and 

Safety 
 
Issuance, revision and 
maintenance of this 
procedure 

 
3.1 

 
 

 
 

 
X 

 
Provide training 

 
4.2 

 
 

 
X 

 
 

 
Receive training 

 
4.2 

 
X 
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ATTACHMENT 2 
 

Windchill Table 
 
 

 
 Actual Temperature Reading (°F) 

 
50 

 
40 

 
30 

 
20 

 
10 

 
0 

 
-10 

 
-20 

 
-30 

 
-40 

 
-50 

 
-60 

 
Estimated 
Wind Speed 
(mph) Equivalent Chill Temperature (°F) 
 

Calm 
 
    50 

 
40 

 
30 

 
20 

 
10 

 
0 

 
-10 

 
-20 

 
-30 

 
-40 

 
-50 

 
-60

 
5 

 
48 

 
37 

 
27 

 
16 

 
6 

 
-5 

 
-15 

 
-26 

 
-36 

 
-47 

 
-57 

 
-68

 
10 

 
40 

 
28 

 
16 

 
4 

 
-9 

 
-24 

 
-33 

 
-46 

 
-58 

 
-70 

 
-83 

 
-95

 
15 

 
36 

 
22 

 
9 

 
-5 

 
-18 

 
-32 

 
-45 

 
-58 

 
-72 

 
-85 

 
-99 

 
-112

 
20 

 
32 

 
18 

 
4 

 
-10 

 
-25 

 
-39 

 
-53 

 
-67 

 
-82 

 
-96 

 
-110 

 
-121

 
25 

 
30 

 
16 

 
0 

 
-15 

 
-29 

 
-44 

 
-59 

 
-74 

 
-88 

 
-104 

 
-118 

 
-133

 
30 

 
28 

 
13 

 
-2 

 
-18 

 
-33 

 
-48 

 
-63 

 
-79 

 
-94 

 
-109 

 
-125 

 
-140

 
35 

 
27 

 
11 

 
-4 

 
-20 

 
-35 

 
-51 

 
-67 

 
-82 

 
-98 

 
-113 

 
-129 

 
-145

 
40 

 
26 

 
10 

 
-6 

 
-21 

 
-37 

 
-53 

 
-69 

 
-85 

 
-100 

 
-116 

 
-132 

 
-148

 
LITTLE DANGER  
In under an hour with dry 
skin.  Maximum danger is 
false sense of security. 

 
INCREASING 
DANGER  
Danger from freezing of 
exposed flesh within 
one minute. 

 
GREAT DANGER  
Flesh may freeze within 30 
seconds. 

 
(Wind 
speeds 
greater than 
40 mph 
have little 
additional 
effect.) 

 
Trenchfoot and immersion foot may occur at any point on this chart. 
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PROCEDURE 
 
Subject: HEARING CONSERVATION PROGRAM 

1.0 PURPOSE AND SUMMARY 
The purpose of this procedure is to establish guidelines for the company hearing conservation 
program.  Regulatory requirements mandate that the company administer a hearing conservation 
program whenever employee sound exposures equal or exceed an 8-hour time-weighted average 
(TWA) sound level of 85 decibels (dB). 

 
Evidence is well established that worker exposure to sound of sufficient intensity and duration 
can result in hearing damage.  This procedure prescribes the control measures required to 
prevent employee exposure to excessive sound levels and includes provisions for: 

 
 Monitoring of the workplace to determine employee exposures. 

 
 An audiometric testing program which includes baseline and annual audiograms. 

 
 An employee training and information program. 

 
 Description of various control measures that can be used to decrease exposures. 

 
 Providing hearing protection to all affected employees when administrative or 

engineering controls fail to reduce sound levels to below the action level. 
 

 Recordkeeping requirements. 
 
 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 

4.0 Definitions 
5.0 Text 

5.1 General 
5.2 Monitoring 
5.3 Audiometric Testing 

5.3.1 Baseline Audiogram 
5.3.2 Annual Audiograms 

5.4 Employee Training and Information 
5.5 Control Measures 

UNCONTROLLED WHEN PRINTED
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5.5.1 Sound Control at the Source 
5.5.2 Sound Control in the Transmission Path 
5.5.3 Protection for the Receiver 

5.6 Recordkeeping 
6.0 Exception Provisions 
7.0 Cross References 
8.0 Attachments 

 
 
3.0 RESPONSIBILITY MATRIX 

3.1 Procedure Responsibility 
The Vice President, Health and Safety is responsible for the issuance, revision, and 
maintenance of this procedure. 

3.2 Action/Approval Responsibilities 
The Responsibility Matrix is Attachment 1. 

 
 
4.0 DEFINITIONS 
 

Action Level - An 8-hour TWA of 85 dB or a dose of 50 percent. 
 

Company - All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw 
 E & I). 
 

Standard Threshold Shift (STS) - Change in hearing threshold relative to the baseline audio-
 gram of 10 dB or more at 2,000, 3,000, and 4,000 hertz (Hz) in either ear. 
 
 
5.0 TEXT 
 

5.1 General 
The company hearing conservation program will be implemented and protection against 
the effects of sound exposure will be provided whenever sound levels exceed the action 
level. 

 
5.2 Monitoring 

Monitoring of employee exposures to sound will be conducted whenever it is anticipated 
that exposure may exceed the action level.  This monitoring will be conducted by a 
qualified individual who, through professional credentials, training, or experience, has 
the necessary qualifications to specify and use the type of monitoring equipment (area or 
personal) that will best represent employee exposures.  This monitoring will be repeated 
whenever changes in the work environment lead to the possibility of additional 
exposures or inadequacy of selected hearing protection.  Employees will be provided the 
opportunity to observe monitoring and will be notified when the results exceed the action 
level. 
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Sound level monitoring instrumentation will be operated on the A-weighted scale in slow 
response mode.  Employee sound exposures will be computed in accordance with 
Attachment 2 and without regard to any attenuation provided by the use of hearing 
protection. 

 
5.3 Audiometric Testing 

Audiometric testing will be provided to all employees exposed at or above the action 
level.  Testing will be in accordance with Procedure HS100, Medical Policies and 
Procedures. 

 
5.3.1 Baseline Audiogram.  Audiometric test results obtained from the pre-hire 

medical examination will be used as the baseline audiogram.  Testing to establish 
a baseline audiogram shall be preceded by at least 14 hours without exposure to 
workplace sound.  Employees will also be notified of the need to avoid high 
levels of non-occupational sound exposure during this 14-hour period. 

 
5.3.2 Annual Audiograms.  Annual audiograms will be conducted for all employees 

exposed at or above the action level during the preceding year.  Each annual 
audiogram will be compared to that employee s baseline audiogram to 
determine if the audiogram is valid and if a STS has occurred. 

 
5.4 Employee Training and Information 

All employees who are exposed to sound levels above the action level are required to 
participate in a formal training program.  This program will be presented by a health and 
safety representative and include, as a minimum, the following information: 

 
 The effects of sound on hearing. 

 
 The purpose of hearing protection; the advantages, disadvantages, and 

attenuation of various types; and instructions on selection, fitting, use, and care. 
 

 The specific nature of operations which could result in exposure to excessive 
sound levels. 

 
 The purpose of audiometric testing and an explanation of the test procedures. 

 
 The engineering controls and administrative practices associated with the 

employee s job assignment. 
 

This training program will be repeated annually.  Participating employees are required to 
complete the Hearing Protection Training Completion Record (Attachment 3).  This 
record will be maintained by the company Training Department in Knoxville.  In 
addition, tailgate safety meetings will be periodically used to instruct employees on the 
need for hearing protection in designated areas. 
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The project/location manager will make available to affected employees or their 
authorized representatives a copy of 29 Code of Federal Regulations (CFR) 1910.95 and 
will also post a copy in the workplace. 

 
5.5 Control Measures 

A straightforward method of controlling sound exposure is to examine the problem in 
terms of its three basic elements including: 

 
 Sound arises from a source; 
 Travels over a path; and 
 Affects a receiver or listener. 

 
The solution to a given sound problem might require alteration or modification of any or 
all of these three basic elements including: 

 
 Modifying the source to reduce its sound output; 

 
 Altering or controlling the transmission path to reduce the sound level reaching 

the listener; or 
 

 Providing the receiver with hearing protection (but only if the sound source or 
path cannot be controlled). 

 
5.5.1 Sound Control at the Source.  Perhaps the best method for controlling sound at 

its source is the initial equipment selection process.  The following summarizes 
those features that the buyer should look for and steps to be taken in selecting 
equipment: 

 
 Low-sound certification. 

 
 Advertisement of “quiet” operation, evidence of sound control design. 

 
 Evidence of “lower” and “slower” operating characteristics. 

 
 Conductance of side-by-side sound tests of equipment. 

 
 Request an “on-site” or “in operation” inspection of mechanical equip-

ment before purchase. 
 

Most mechanical devices are complex sound generators.  Though it is impractical 
to discuss all possible solutions to all sound problems, some general control 
measures and methods have been provided below: 
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 Reduce impact or impulse sound by reducing the weight, size, or height 
of fall of impacting mass. 

 
 Reduce speed in machines and flow velocities and pressure in fluid 

conveyance systems. 
 

 Balance rotating parts to control machinery sound and vibration of fans, 
fly wheels, pulleys, cams, shafts, etc. 

 
 Reduce frictional resistance between rotating, sliding, or moving parts by 

frequent lubrication and proper alignment; static and dynamic balancing 
of rotating parts; and/or correction of eccentricity or “out-of-roundness” 
of wheels, gears, rollers, pulleys, etc. 

 
 Reduce resistance in air or fluid systems by use of low flow velocities, 

smooth surfaces of duct or pipe systems, and long-radius turns and flared 
sections in pipes, etc., to reduce turbulence. 

 
 Isolate vibration elements in machinery; install motors, pumps, etc., on 

most massive part of machine; use belt or roller drives in place of gear 
trains; use flexible hoses and wiring instead of rigid piping and stiff 
wiring; etc. 

 
 Apply vibration damping materials such as liquid mastics; pads of rubber, 

felt, foam, or fibrous blankets; or sheet metal viscoelastic laminates or 
composites to vibrating machine surface. 

 
 Reduce sound leakage from the interior of machines such as compressors 

by sealing or covering all openings or applying acoustical materials to 
machine interiors. 

 
5.5.2 Sound Control in the Transmission Path.  Another effective way to limit 

employee exposure to sound is through the use of transmission path controls.  
These controls may include, but are not necessarily limited to: 

 
 Separation of the sound source and receiver. 

 
 Use of sound absorbing materials on ceiling, floor, or wall surfaces. 

 
 Use of sound barriers and deflectors in the sound path. 

 
 Use of acoustical lining on inside surfaces of passageways, ducts, pipe 

chases, or electrical channels. 
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 Use of mufflers or silencers on all gasoline or diesel engines, regardless 
of size, and particularly on equipment when large quantities of high-
pressure, high-velocity gases, liquids, steam, or air are discharged. 

 
 Use vibration isolators and flexible couplers where the sound 

transmission path is structural in character. 
 

5.5.3 Protection for the Receiver.  When engineering controls fail to reduce sound 
levels to below the action level, hearing protection will be provided.  Hearing 
protection will be provided at no cost to employees and will be replaced as 
necessary. 

 
Supervisors will ensure that hearing protection is worn by all employees who are 
exposed at or above the action level.  Employees will be given the opportunity to 
select their hearing protection from a variety of suitable protection devices that 
attenuate their exposure to the action level or below.  Attenuations are 
determined by subtracting 7 dB from the noise reduction rating (NRR) of the 
protector and subtracting the remainder from the TWA sound level. 

 
5.6 Recordkeeping 

The company will maintain records of all audiometric test records required by this 
procedure and retain them for at least the following periods: 

 
 Sound exposure measurement records will be retained for two (2) years. 

 
 Audiometric test records will be retained for the duration of the affected 

employee s employment. 
 

All records required by this procedure will be provided upon request to employees, 
former employees, representatives designated by the individual employee, and any 
authorized government representative. 

 
6.0 EXCEPTION PROVISIONS 

Variances and exceptions may be requested pursuant to the provisions of Procedure HS013, 
Health and Safety Procedure Variances. 
 
 

7.0 CROSS REFERENCES 
HS013 Health and Safety Procedure Variances 
HS100 Medical Policies and Procedures 

 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
2. Sound Exposure Computation 
3. Hearing Protection Training Completion Record 
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      ATTACHMENT 1 
 HEARING CONSERVATION PROGRAM 
 
 
 Responsibility Matrix 
  

 
 

Responsible Party 

 
Action 

 
Procedure 

Section 

 
Health and 

Safety 
Representative 

 
Project/Location 

Manager 

 
Vice President, 

Health and Safety 
 
Issue, Revise, and 
Maintain Procedure 

 
3.1 

 
 

 
 

 
X 

 
Monitor Employee 
Exposures 

 
5.2 

 
X 

 
 

 
 

 
Provide Training 
 

 
5.4 

 
X 

 
 

 
 

 
Make Available/Post 
29 CFR 1910.95 

 
5.4 

 
 

 
X 
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 ATTACHMENT 2 
 
 SOUND EXPOSURE COMPUTATION 
 
 
Computation of Employee Sound Exposure 
 
A. Sound dose is computed using Table 1 as follows: 
 

When the sound level is constant over the entire work shift, the sound dose (D), in percent, is given by: 
 
 D = 100 C/T 
 

Where C is the total length of the work day, in hours, and T is given in Table 1. 
 
B. When the work shift sound exposure is composed of two or more periods of sound at different levels, the 

total sound dose over the work day is given by: 
 
 D = 100 (C1/T1 + C2/T2 . . . + Cn/Tn) 
 

Where Cn indicates the total time of exposure at a specific sound level and Tn indicates the reference 
duration for that level as given by Table 1. 

 
C. The eight-hour TWA sound level, in decibels, may be computed from the dose, in percent, by means of 

the formula: 
 
 TWA = 16.61 log10 (D/100) + 90 
 

For an eight-hour work shift with the sound level constant over the entire shift, the TWA is equal to the 
measured sound level. 

 
Conversion Between Dose  and 8-Hour TWA  Sound Level 
 
Sound exposure is usually measured with an audio dosimeter which gives a readout in terms of “dose.” Dosimeter 
readings can be converted to an 8-hour TWA sound level. 
 
In order to convert the reading of a dosimeter into TWA, use Table 2.  This table applies to dosimeters that are set 
to calculate dose or percent exposure according to the relationships in Table 1.  So, for example, a dose of 
91 percent over an 8-hour day results in a TWA of 89.3 decibels and a dose of 50 percent corresponds to a TWA 
of 85 decibels. 
 
If the dose as read on the dosimeter is less than or greater than the values found in Table 2, the TWA may be 
calculated by using the formula: 
 
 TWA= 16.61 log10 (D/100) + 90 
 
Where TWA equals 8-hour TWA sound level and D equals accumulated dose in percent exposure. 
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Table 1 
Permissible Sound Exposure 

 
A-Weighted 
Sound Level 

(decibels) 

 
Permitted Duration Per 

Workday (T) 
(hours) 

 
A-Weighted 
Sound Level 

(decibels) 

 
Permitted Duration Per 

Workday (T) 
(hours) 

 
80 

 
32.0 

 
106 

 
0.87 

 
81 

 
27.9 

 
107 

 
0.76 

 
82 

 
24.3 

 
108 

 
0.66 

 
83 

 
21.1 

 
109 

 
0.57 

 
84 

 
18.4 

 
110 

 
0.50 

 
85 

 
16.0 

 
111 

 
0.44 

 
86 

 
13.9 

 
112 

 
0.38 

 
87 

 
12.1 

 
113 

 
0.33 

 
88 

 
10.6 

 
114 

 
0.29 

 
89 

 
9.2 

 
115 

 
0.25 

 
90 

 
8.0 

 
116 

 
0.22 

 
91 

 
7.0 

 
117 

 
0.19 

 
92 

 
6.1 

 
118 

 
0.16 

 
93 

 
5.3 

 
119 

 
0.14 

 
94 

 
4.6 

 
120 

 
0.125 

 
95 

 
4.0 

 
121 

 
0.11 

 
96 

 
3.5 

 
122 

 
0.095 

 
97 

 
3.0 

 
123 

 
0.082 

 
98 

 
2.6 

 
124 

 
0.072 

 
99 

 
2.3 

 
125 

 
0.063 

 
100 

 
2.0 

 
126 

 
0.054 

 
101 

 
1.7 

 
127 

 
0.047 

 
102 

 
1.5 

 
128 

 
0.041 

 
103 

 
1.3 

 
129 

 
0.036 

 
104 

 
1.1 

 
130 

 
0.031 

 
105 

 
1.0 
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Table 2 

Conversion From Percent Sound Exposure  or Dose  To 8-Hour TWA Sound 
Level  

 
  

Dose or 
Percent 
Sound 

Exposure (D) 
 

TWA 

 
Dose or 
Percent 
Sound 

Exposure (D) 
 

TWA 

 
Dose or 
Percent 
Sound 

Exposure (D) 
 

TWA 

 
Dose or 
Percent 
Sound 

Exposure (D) 
 

TWA  
10 

 
73.4 

 
104 

 
90.3 

 
260 

 
96.9 

 
640 

 
103.4  

15 
 

76.3 
 

105 
 

90.4 
 

270 
 

97.2 
 

650 
 

103.5  
20 

 
78.4 

 
106 

 
90.4 

 
280 

 
97.4 

 
660 

 
103.6  

25 
 

80.0 
 

107 
 

90.5 
 

290 
 

97.7 
 

670 
 

103.7  
30 

 
81.3 

 
108 

 
90.6 

 
300 

 
97.9 

 
680 

 
103.8  

35 
 

82.4 
 

109 
 

90.6 
 

310 
 

98.2 
 

690 
 

103.9  
40 

 
83.4 

 
110 

 
90.7 

 
320 

 
98.4 

 
700 

 
104.0  

45 
 

84.2 
 

111 
 

90.8 
 

330 
 

98.6 
 

710 
 

104.1  
50 

 
85.0 

 
112 

 
90.8 

 
340 

 
98.8 

 
720 

 
104.2  

55 
 

85.7 
 

113 
 

90.9 
 

350 
 

99.0 
 

730 
 

104.3  
60 

 
86.3 

 
114 

 
90.9 

 
360 

 
99.2 

 
740 

 
104.4  

65 
 

86.9 
 

115 
 

91.1 
 

370 
 

99.4 
 

750 
 

104.5  
70 

 
87.4 

 
116 

 
91.1 

 
380 

 
99.6 

 
760 

 
104.6  

75 
 

87.9 
 

117 
 

91.1 
 

390 
 

99.8 
 

770 
 

104.7  
80 

 
88.4 

 
118 

 
91.2 

 
400 

 
100.0 

 
780 

 
104.8  

81 
 

88.5 
 

119 
 

91.3 
 

410 
 

100.2 
 

790 
 

104.9  
82 

 
88.6 

 
120 

 
91.3 

 
420 

 
100.4 

 
800 

 
105.0  

83 
 

88.7 
 

125 
 

91.6 
 

430 
 

100.5 
 

810 
 

105.1  
84 

 
88.7 

 
130 

 
91.9 

 
440 

 
100.7 

 
820 

 
105.2  

85 
 

88.8 
 

135 
 

92.2 
 

450 
 

100.8 
 

830 
 

105.3  
86 

 
88.9 

 
140 

 
92.4 

 
460 

 
101.0 

 
840 

 
105.4  

87 
 

89.0 
 

145 
 

92.7 
 

470 
 

101.2 
 

850 
 

105.4  
88 

 
89.1 

 
150 

 
92.9 

 
480 

 
101.3 

 
860 

 
105.5  

89 
 

89.2 
 

155 
 

93.2 
 

490 
 

101.5 
 

870 
 

105.6  
90 

 
89.2 

 
160 

 
93.2 

 
500 

 
101.6 

 
880 

 
105.7  

91 
 

89.3 
 

165 
 

93.6 
 

510 
 

101.8 
 

890 
 

105.8  
92 

 
89.4 

 
170 

 
93.8 

 
520 

 
101.9 

 
900 

 
105.8  

93 
 

89.5 
 

175 
 

94.0 
 

530 
 

102.0 
 

910 
 

105.9  
94 

 
89.6 

 
180 

 
94.2 

 
540 

 
102.2 

 
920 

 
106.0  

95 
 

89.6 
 

185 
 

94.4 
 

550 
 

102.3 
 

930 
 

106.1  
96 

 
89.7 

 
190 

 
94.6 

 
560 

 
102.4 

 
940 

 
106.2  

97 
 

89.8 
 

195 
 

94.8 
 

570 
 

102.6 
 

950 
 

106.2  
98 

 
89.9 

 
200 

 
95.0 

 
580 

 
102.7 

 
960 

 
106.3  

99 
 

89.9 
 

210 
 

95.4 
 

590 
 

102.8 
 

970 
 

106.4  
100 

 
90.0 

 
220 

 
95.7 

 
600 

 
102.9 

 
980 

 
106.5  

101 
 

90.1 
 

230 
 

96.0 
 

610 
 

103.0 
 

990 
 

106.5  
102 

 
90.1 

 
240 

 
96.3 

 
620 

 
103.2 

 
999 

 
106.6  

103 
 

90.2 
 

250 
 

96.6 
 

630 
 

103.3 
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ATTACHMENT 3 
 
 HEARING PROTECTION TRAINING COMPLETION RECORD 
 
 
  INITIAL
   
1. I have been informed about the health hazards associated with 

exposure to excessive sound levels and its potential effect on 
hearing. 

  

   
2. I have been informed about the types of work that may result in 

exposure to excessive sound levels, and the necessary protective 
steps to prevent excessive exposure, including engineering controls 
and administrative practices. 

  

   
3. I understand the purpose for, proper use, and limitations of hearing 

protection devices, and I have received instructions on selection, 
fitting, use, and care of such devices. 

  

   

4. I have been informed about the purpose of audiometric testing and 
an explanation of the test procedures. 

  

   
5. Copies of the applicable regulations governing occupational 

exposure to excessive sound have been made available to me. 
  

 
 
 
 

PRINT NAME:    
 

SIGNATURE:    
 

EMPLOYEE NUMBER:    
 

DATE:    
 
 
 
Please File Completed Forms and Forward a Copy to the Knoxville Training Department 
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PROCEDURE 
 
S ubject: PERSONAL PROTECTIVE EQUIPMENT 
 
  
1.0 PURPOSE AND SUMMARY 

This procedure stipulates that the company will provide the personal protective equipment 
necessary for employees to perform their work safely, as established by the Health & Safety 
Department.  Head, eye, body, and foot protection are discussed in this procedure.  The language 
covering respiratory and hearing protection is cross referenced to the appropriate company 
procedures. 

 
 
2.0 TABLE OF CONTENTS 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 
4.0 Definitions 
5.0 Text 

5.1 Eye Protection 
5.2 Foot Protection 
5.3 Head Protection 
5.4 Respiratory Protection 
5.5 Hearing Protection 
5.6 Body Protection 
5.7 Providing Personal Protective Equipment to Non-Company Personnel 
5.8 Management Duties 

6.0 Exception Provisions 
7.0 Cross References 
8.0 Attachments 

 
 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility  
The Director of H&S is responsible for the issuance, revision, and maintenance of this 
procedure. 

 
3.2 Action/Approval Responsibilities  

The Responsibility Matrix is Attachment 1. 
 
4.0 DEFINITIONS 

Company – All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc 
(Shaw E & I).  

UNCONTROLLED WHEN PRINTED
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5.0 TEXT 

The company will provide suitable personal protective equipment as required for the nature of 
the job being performed, such as, but not limited to, rubber boots, protective clothing covering 
(e.g. Tyvek), respirators, face shields, safety eyewear, respirator ophthalmic hanger devices, hard 
hats, and gloves.  This personal protective equipment will be specified by the Health & Safety 
Department prior to use, subject to an assessment of the hazards to which employees will be 
potentially exposed.  Documentation shall be in the project-specific Health and Safety Plan 
(HASP) or equivalent document. 

 
Employees shall use approved protective equipment on any task where there is potential 
exposure to:  physical hazards such as equipment operation, objects dropping from above, or 
flying particles; or exposure to toxic or irritating gases, fumes, vapors, liquids, or other materials 
which might cause respiratory distress or skin irritation. 

 
Employees shall be trained in the proper use, maintenance, and limitations of protective 
equipment.  Safety equipment shall be replaced when it is damaged, contaminated, or has worn 
out.  Training requirements are summarized in company Procedure HS050. 

 
Employees shall wear hard hats, eye protection, and steel-toed foot protection (chemical 
resistant when required) at all job sites and industrial facilities, unless HASP/site rules 
provide exemption.  It is the responsibility of all employees to report to any work site 
prepared to work in Level D PPE.  All other protective equipment is the responsibility of 
the project.   

 
5.1 Eye Protection 

All employees engaged in or working in areas adjacent to eye-hazardous activities or 
operations shall wear appropriate eye protection. 

 
• Safety glasses are required for impact protection, and shall meet ANSI Standard Z87.1 

requirements and must include rigid side shields 
 
• “Over the Glasses” safety glasses shall be provided to employees that require the use of 

prescription eyewear.  Should an employee purchase their own Z87.1 prescription 
eyewear, the “Over the Glasses” style protective eyewear will not be required. 

 
• No contact lenses are to be worn in work areas unless required for medical reasons and 

approved by the site safety officer. 

 
• Chemical goggles are required for protection against chemical splash. 

 
• Face shields are required for face protection from chemical splash and are not a 

substitute for eye protection. 
 

• Full-face respirators can provide eye and face protection in lieu of safety glasses, 
goggles, or face shields. 

 
5.1.1 Prescription Eye Protection.  The company will provide all employees 
with protective eyewear meeting the ANSI Z87.1 standard. Should an employee 
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require prescription eyewear, he/she shall have two options: 1) the employee 
shall purchase and use approved Z87.1 prescription lenses, or; 2) the employee 
may purchase and use prescription eyewear that is not rated as ANSI  Z87.1 and 
the company shall provide the employee with protective “Over the Glasses” 
safety glasses (meeting ANSI Standard Z87.1). In all cases, lenses shall be clear 
polycarbonate or plastic, the manufacturer of the glasses must be clearly marked 
on the frames and the Z87.1 lettering must also be clearly visible.  Special tints 
or dark lenses can be used for special applications (e.g., extended outdoor work) 
with prior written approval from the local Health & Safety representative. 

 
There are some cases whereby employees, requiring corrective lenses, are 
assigned to projects requiring the use of full face respirators. Many times, the 
employee’s corrective lenses are sized such that they fit within the respirator. In 
those cases where the employees’ glasses do not fit, the company shall purchase 
lenses and frames sized for respirators and the respirator insert. 

 
Employees should contact their supervisor and the local H&S representative 
(with current lens prescription), who will coordinate with the local purchasing 
representative to order eyewear that will fit within the respirator. 
 
Under the limited circumstances where the company will provide prescription 
safety eyewear, such purchases must be approved by the project or appropriate 
department/local manager responsible for paying the resulting invoice.  In those 
limited cases whereby the project approves such purchases, the local or project 
EHS representative should be consulted to assist and verify that the prescription 
safety eyewear meet ANSI requirements.  Glasses shall only be provided every 
two years unless damaged on-the-job, or the employee exhibits a significant 
change of prescription. 
 
The company will pay for fitting services and one pair of safety glasses, 
however, employees will arrange and pay for the eye examination portion.  
Employees will be reimbursed for the actual purchase price of the prescription 
eyewear frames and lenses up to a maximum of $70.00, following the 
verification that they meet applicable ANSI requirements. 
 

 
5.2 Foot Protection 

Employees are responsible for their own basic footwear and foot protection. Basic foot 
protection is required for all job sites and industrial locations.  Specialized footwear shall 
be provided by the company as required by the nature of the work.  Special foot 
protection may include, but is not limited to, chemically resistant, thermally shielded, 
metatarsal guards, etc. 

 
5.2.1 Leather Safety Shoes.  Safety shoes may be used in place of chemical resistant 

footwear when an employee will be working in a clean or uncontaminated work 
area.  Generally, when the employee desires to use safety footwear other than the 
company provided standard chemical resistant footwear (e.g. rubber boots), the 
company considers it the responsibility of the employee to provide such 
protective footwear and ensure that it meets ANSI Standard Z41 (including a 
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defined heel, puncture resistant sole and protective toe cap).  Company 
supervision will enforce the use of appropriate protective footwear per the 
requirements of the site-specific Health and Safety Plan.   

 
Under the limited circumstances where the company will provide safety shoes, 
such purchases must be approved by the project or appropriate department/local 
manager.  In those limited cases whereby the project approves such purchases, 
the local or project EHS representative should be consulted to assist and verify 
that the safety shoes meet ANSI requirements.  The employee will be reimbursed 
for the actual purchase price of the shoes up to a maximum of $90.00 following 
the verification that they meet applicable ANSI requirements. 

 
Athletic-style safety shoes ("safety sneakers") are prohibited for all field 
operations due to the difficulties created by these styles in supervising 
proper use of protective footwear.  Employees in fixed laboratory operations 
may wear athletic-style safety shoes with the prior approval of the Lab 
Director or local H&S Manager. 

 
5.3 Head Protection 

Hard hats meeting ANSI Z89.1 shall be provided to protect employees from impact, 
penetration, falling objects, and/or limited electrical shock and burn, as appropriate for 
work site hazards. 

 
5.4 Respiratory Protection 

Respirators shall be provided, in accordance with Procedure HS601, Respiratory 
Protection Program. 

 
5.5 Hearing Protection 

Hearing protection shall be provided, in accordance with Procedure HS402, Hearing 
Conservation Program. 

 
5.6 Body Protection 

Protective clothing, gloves, boots, and other protective equipment shall be provided as 
appropriate for the hazards associated with the tasks being performed. 

 
5.7 Providing Personal Protective Equipment to Non-Company Personnel 

The following personal protective equipment may be provided to non-company 
personnel: 

 
• Hard hats 
• Chemical goggles 
• Safety glasses (non-prescription) 
• Face shields 
• Chemical resistant boots 
• Chemical resistant gloves 
• Hearing protectors 
• Disposable chemical resistant personal protective clothing 
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5.8 Management Duties 

It is the responsibility of the Health & Safety Department to specify safety equipment 
requirements for each job. 

 
It is the responsibility of project managers or location managers to provide adequate 
quantities of safety equipment required for their job(s) or project(s). 

 
It is the responsibility of supervisors to verify that required safety equipment is properly 
used and to ensure that any employee provided protective equipment is adequate, 
properly maintained and in a sanitary condition. 

 
 
6.0 EXCEPTION PROVISIONS 

Variances and exceptions shall be permitted pursuant to the provisions of Procedure HS013, 
"Health & Safety Procedure Variances". 

 
 
7.0 CROSS REFERENCES 

HS050 Training Requirements 
HS402 Hearing Conservation Program 
HS601 Respiratory Protection Program 
ANSI Standard Z41, Personal Protection - Protective Footwear 
ANSI Standard Z87.0, Practice for Occupational and Educational Eye and Face Protection 
ANSI Standard Z89.1, Protective Headwear for Industrial Workers 

 
 
8.0 ATTACHMENTS 

1. Responsibility Matrix 
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ATTACHMENT 1 

PERSONAL PROTECTIVE EQUIPMENT 
 
 

Responsibility Matrix 
 

 
 

 
Responsible Party 

 
 
 
 

Action 

 
 

Procedure 
Section 

 
Director of 

H&S  

 
 

Local HS 
Departmen

t 

 
Project/ 
Location 
Managers 

 
 
 

Supervisors 

 
Issue, revise, and maintain this 
procedure. 

 
3.1 

 
X 

 
 

 
 

 
 

 
Approve all personal 
protective equipment prior to 
use. 

 
5.0 

 
 

 
X 

 
 

 
 

 
Coordinate reimbursement to 
employee for PPE purchases. 

 
5.1.1, 
5.2.1 

 
 

 
X 

 
 

 
 

 
Provide adequate quantities of 
safety equipment as required. 

 
5.8 

 
 

 
 

 
X 

 
 

 
Verify that required safety 
equipment is properly used. 

 
5.8 

 
 

 
 

 
 

 
X 
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(© 2005 Shaw Environmental, Inc.  All Rights Reserved) 
 

 
 
 

PROCEDURE 
 
Subject: MOTOR VEHICLE OPERATION: GENERAL REQUIREMENTS  
  
 
1.0 PURPOSE AND SUMMARY 

This procedure prescribes the general requirements for the operation of motor vehicles on 
company business.  All operators of company owned, leased, and rented vehicles, as well as 
personal vehicles used on company business, are covered by this procedure.  U.S. Department of 
Transportation (DOT) regulated personnel must also comply with the guidelines contained in 
Procedure HS810.  Key elements of this procedure include: 

 
• All employees who drive or may drive on company business must be familiar with the 

requirements of this procedure and certify their acceptance of the Company Rules for Motor 
Vehicle Operation (Attachment 2).  This certification will be evaluated via the established 
point system to determine driving privilege status.   

 
• All new hire candidates shall complete and be familiar with the company Rules for Motor 

Vehicle Operation (Attachment 2).  This certification will be evaluated via the 
established point system to determine driving privilege status. 

 
• Employees must report all vehicular citations incurred while on company business to 

their supervisor as soon as possible, but not longer than 24 hours after the occurrence.  
Once reported, the established evaluation criteria in Section 5.4 will be used to determine 
corrective actions. 

 
• Employees have the responsibility to keep track of their non-work related vehicular 

citations and utilize the established evaluation criteria found in Section 5.3 to determine 
if their overall MVR citations exceed the Overall Driving Record limits (See Section 
5.3.2).  

 
• Employees utilizing vehicles while on company business are required to review this 

procedure and attend a company-designated driver training class at least once every two 
years. 

 
• Requests for the re-instatement of denied or revoked driving privileges can be made to the 

appropriate business line Vice-President and the Director of Health & Safety. 
 
 
2.0 TABLE OF CONTENTS 
 

1.0 Purpose and Summary 
2.0 Table of Contents 
3.0 Responsibility Matrix 

3.1 Procedure Responsibility 

UNCONTROLLED WHEN PRINTED
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3.2 Action/Approval Responsibilities 
4.0 Definitions 
5.0 Text 

5.1 Company Rules for Motor Vehicle Operation 
 5.1.1 Project Assigned Employee Vehicle Use Requirements 
5.2 Pre-employment Evaluation 
5.3 Driving Record Point System 

5.3.1 Pre-Employment Driving Record Point System Evaluation 
5.3.2 Existing Employee Driving Record Point System 

5.4 Employee Evaluation Criteria 
5.4.1 Minor Citation 
5.4.2 Major Citation 
5.4.3 Failure to Notify 
5.4.4 At-Fault Accident 
5.4.5 Driving Under the Influence and Hit & Run (Leaving the Scene) 

5.5 Training 
5.6 Reinstatement of Driving Privilege 
5.7 Non-Shaw Employee Vehicle Use Requirements 
5.8 DRIVER SAFETY NOTIFICATION STICKER 
5.9 Insurance 

6.0 Exception Provisions 
7.0 Cross References 
8.0 Attachments 

 
 
3.0 RESPONSIBILITY MATRIX 
 

3.1 Procedure Responsibility 
The Director of Health and Safety is responsible for the issuance, revision, and 
maintenance of this procedure. 

 
3.2 Action/Approval Responsibilities 

The Responsibility Matrix is Attachment 1. 
 
 
4.0 DEFINITIONS 
 

Chargeable Vehicle Accident - Any at fault vehicle accident meeting any one of the following 
criteria: 

 
• An individual other than an employee of the company is a party in the accident. 
 
• Property owned by a person or entity other than the company is damaged. 
 
• When only company employees, company owned or leased (not rented) vehicles and 

property is involved and damage exceeds $2,500.00. 
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Company - Shaw Environmental & Infrastructure, Inc. (Shaw E & I) and its subsidiaries and 
affiliates. 

 
Motor Vehicle - Any passenger vehicle, including trucks, used upon the highway or in private 
facilities for transporting passengers and/or property.  This includes personal vehicles operated 
on company business.  For the purpose of this procedure, off-road vehicles, such as ATV’s (Four 
Wheelers) earthmoving equipment, forklifts, non-highway use trucks, etc., are not considered 
vehicles.  The use of motorcycles on company business is prohibited 

 
Project Assigned Employees – Any employee that is assigned to a field operations project 
position.  This designation includes Project Managers, Site Managers/Supervisors, Foremen, 
Technicians, Scientists, Geologists, Project Business Accountants, etc.  This does not include 
employees that are typically assigned to an office but are visiting a site for brief periods of time, 
such as to provide technical assistance, perform audits, perform program reviews, etc. 
 

 
5.0 TEXT 
 

5.1 Company Rules for Motor Vehicle Operation 
 

All employees who will or may be required to operate a company owned, leased, or 
rented motor vehicle or a personal vehicle used on company business shall acknowledge 
acceptance of the Company Rules for Motor Vehicle Operation & Employee Driving 
Record Certification (Attachment 2) prior to such operation.  The signed form shall be 
retained by the Baton Rouge, LA Health & Safety Records Department.  Each year, the 
company shall reserve the right to require covered employees to sign a copy of the most 
current Company Rules for Motor Vehicle Operation. 
 
FAILURE OF EMPLOYEES TO COMPY WITH COMPANY RULES FOR 
MOTOR VEHICLE OPERATION OR THIS POLICY SHALL BE SUBJECT TO 
DISCIPLINARY ACTION UP TO AND INCLUDING (BUT NOT LIMITED TO) 
REVOCATION OF DRIVING PRIVILEGES FOR COMPANY BUSINESS AND 
TERMINATION OF EMPLOYMENT. 
 
Those employees who are assigned to use an Employer vehicle which they take home 
with them must meet the following conditions: 
 
a) The Employee’s supervisor signs an Authorization for Assignment Form (See 

Attachment 7) 
b) The Employee signs and agrees to be bound to a Vehicle Usage Agreement (See 

Attachment 8) 
c) The Employee provides proof of insurance on the Employee’s personal vehicle 
which lists the Employee as an insured driver on the insurance and such insurance 
contains minimum coverage required by law and acknowledges that the Employee’s 
personal insurance will provide primary coverage of the Employee’s use of a Company 
owned vehicle when such use is not in the course and scope of employment. The 
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authorizing supervisor shall attach a copy of the proof or personal insurance to 
Attachment 8 for future reference. 
 
The Vehicle Usage Agreement is an agreement by the Employee that his own personal 
vehicle insurance will be primary as to any claims arising from the Employee’s NON 
COMPANY use of Company Vehicles.  
 
Employees operating Company Vehicles without compliance with these requirements, as 
well as any supervisor who allowed or granted such use, will be deemed to be in 
violation of Company policy and will be subject to discipline up to and including 
termination from employment. 

 
5.1.1 Project Assigned Employee Vehicle Use Requirements  

 
The following requirements are set forth as it pertains to Project Assigned 
Employees.  

 
• Project-assigned employees are not permitted to operate company vehicle 

(owned, leased or rented) on non-company business after 10:00 p.m. 
without written authorization from the project manager or the appointed 
Site Manager/Supervisor with jurisdiction over the vehicle.  In those cases 
where there is shift work, a non-traditional workday (i.e. 3PM to 11PM 
workday, etc.) or other non-typical circumstances, it is understood that the 
after 10:00 PM restriction would not be appropriate. However, even in 
these non-typical circumstances, the Project Manager or the appointed site 
manager/supervisor shall be required to execute the required written 
authorization for use of a company vehicle, including the time frame in 
which employees shall be permitted to use the vehicle after their non-
traditional workday.    

 
• Project assigned personnel that are residing in temporary housing / hotels 

are granted permission to drive to and from the temporary residence and 
work.  Additionally, the Project Manager, or the appointed Site 
Manager/Supervisor his/her designee (Site Manager, Supervisor, etc.) is 
required to evaluate and optimize the potential of carpooling of project 
assigned personnel in an effort to reduce the number of company vehicles 
being driven to and from the project site. 

 
• Project assigned employees shall not use company vehicles for sight 

seeing or any other personal/recreational activities.   
 

• Vehicles may be used in support of “daily life activities” such as going to 
restaurants for dinner, laundromats, local retail stores, grocery stores, etc.  

 
• A maximum distance for “daily life activity” driving shall be no further 

than 20-miles from the temporary housing in which an employee resides. 
In those cases where the maximum allowed distance does not permit daily 
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life activities to be conducted, a written authorization, from the Project 
Manager or the appointed Site Manager/Supervisor, is required to travel 
further distances.  

 
• For normal routine travel to and from work, employees shall utilize their 

own personal transportation.  
 
• If an employee is assigned to a project site that is located within driving 

distance from the employee’s permanent residence, but is too far away to 
allow for a daily commute, that employee shall utilize their own personal 
transportation to drive to and from their permanent residence and the 
project site.  (i.e. for initial assignment arrival to the project, trips home on 
rotation, etc.) Upon arrival to the site, employees shall be allowed to use a 
company vehicle as required to perform project activities. In these cases, 
the employee will also be required to drive their personal vehicle to and 
from the project site from their temporary housing / hotel residence, for 
personal “daily life activities”, etc. 

 
• Employees may drive a Shaw-owned, leased or rented vehicle home 

during off hours only when authorized in writing by a business line 
manager, who must hold a position at least one level above the site / 
project manager to whom the authorized employee reports. In other words, 
the approval must be signed by the employee’s, supervisor’s, supervisor or 
a higher level manager. 

 
• In making vehicle use decisions the authorizing manager shall consider 

the risk of vehicle accidents, Shaw’s liability risks, client and project 
specific needs, distances to be traveled, employee driving history, and any 
other relevant factors.  Attachments 7 and 8, (Authorization for 
Assignment and Vehicle Use Agreement forms), shall be used to facilitate 
this process.   

 
5.2 Pre-employment Evaluation 

 
Human Resources shall distribute a copy of this procedure to all new hire candidates for 
the completion of Attachment 2 & 3.  Information provided should be evaluated via the 
point system in Section 5.3.  Human Resources and the hiring manager will be advised 
regarding any hiring or driving privilege restrictions that may apply.  Hiring of persons 
with regular driving duties (e.g., field technicians and leadmen, sales persons, or others 
with assigned company motor vehicles) may only proceed after the information 
contained in Attachment 3 is evaluated. 
 
Once Attachment 3 is completed, it is to be faxed to the Baton Rouge, LA Corporate 
Health and Safety Records Department at (225) 987-3714.  The driving status of the 
prospective employee will be reported to the appropriate Human Resources Department. 
Health & Safety will notify the appropriate Human Resources manager when the 
attachments are not returned. 
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Discrepancies between the certified driving record report and Attachment 3 shall be 
reviewed with the prospective employee.  Deliberate falsification of driving record 
information will disqualify prospective employees from being hired. 

 
5.3 Driving Record Point System 

 
The following point system will be used to evaluate the driving record of all existing 
employees and new hire candidates that can reasonably be expected to operate a motor 
vehicle during their employment.  This data is to be collected through Motor Vehicle 
Records (MVR) search and by the employee completing Attachment 2 of this policy. 
Attachment 2 is to be completed by the new hire candidate and reviewed by the regional 
H&S Assistant to ensure compliance.   

  
Driving Record Point System  

Description 
 
Assigned Point Value  

Overweight, loss of load, vehicular equipment infraction, etc. 
 

1  
Moving violation:  speeding, failure to stop, failure to signal,  etc. 

 
2  

At-fault accident, seatbelt violation 
 

3  
Major citation:  reckless driving, tailgating, suspended license, 
speed contest, improper lane usage, Open Container (Non-Work 
Related), etc. 

 
6 

 
Driving under the influence, Hit and Run (leaving the scene)   

 
8 

Open Alcohol Container (Work Related) 
  

8 
 
 

 5.3.1 Pre-Employment Driving Record Point System Evaluation 
 

If a new hire candidate has accumulated three (3) points or less in the last twelve 
(12) months or five (5) points or less in the last twenty-four (24) months, they 
will be given the privilege to drive motor vehicles on company business without 
restrictions. 
If a new hire has accumulated four (4) to six (6) points in the last twelve (12) 
months or six (6) to eight (8) points in the last twenty-four (24) months, they will 
be placed on probation for a period of twelve (12) months.  They will be afforded 
the privilege to drive motor vehicles on company business during this 
probationary period.  Any driving infractions (i.e., speeding tickets, at-fault acci-
dents, citations, etc.) accumulated during this probationary period will result in 
termination of the privilege to drive a motor vehicle on company business. 

 
If the new hire candidate has accumulated seven (7) to eleven (11) points in the 
last twelve (12) months or nine (9) to fifteen (15) points in the last twenty-four 
(24) months, they will not be eligible for company driving privileges.  
Employment can only be offered with the strict understanding of denial of the 
privilege to drive motor vehicles on company business.  After the first twelve 
(12) months of employment, the employee can petition the appropriate business 
line Vice President and the Director of Safety and Health for reconsideration of 
driving privileges. 
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If a new hire candidate is expected to drive a vehicle, to fulfill the responsibilities 
of his/her role, and there has been an accumulation of twelve (12) points or more 
in the last twelve (12) months or sixteen (16) points or more in the last twenty-
four (24) months, the candidate shall not be hired. See Table below: 

  
Candidate’s Driving Privilege Status Description Past 12 Months 

 
Past 24 Months  

Can drive without restriction. 0 to 3 points 
 

0 to 5 points  
Can drive with understanding of probationary status. 4 to 6 points 

 
6 to 8 points  

Not eligible for company driving privileges for first 12 
months of employment. 7 to 11 points 

 
9 to 15 points 

 
Candidate not eligible for hire. 12 points or 

more 
 

16 points or more

 
5.3.2 Existing Employee Driving Record Point System 
 

An acceptable traffic record is one requirement for continued driving privileges. 
Accordingly, all affected employee’s MVR traffic record is subject to periodic and 
annual review to ensure compliance with state and federal regulations, as well as 
company policy.  
 
WORK RELATED TRAFFIC VIOLATIONS 
It is the responsibility of all affected employees to provide verbal notice to their 
supervisor of any work related traffic violations that have occurred as soon as 
practicable but not longer than 24 hours after the occurrence. This verbal notice 
shall be followed by the employee completing an updated “Company Rules for 
Motor Vehicle Operation & Employee Driving Record Certification” 
(Attachment 2), and “Notification of Work Related Citation” form (Attachment 
3). Both Attachment 2 and 3 shall then be immediately forwarded to the Baton 
Rouge, LA Health and Safety Records office. 

 
NON-WORK RELATED TRAFFIC VIOLATIONS 
Employees have the responsibility to keep track of their non-work related 
vehicular citations and utilize the established evaluation criteria, as described 
below, to determine if their overall traffic citations exceed acceptable company 
limits. It is not necessary for employees to report non-work related citations to 
their supervisor as they occur. However, if an employee’s overall MVR record 
(work related or not) exceeds the company’s established points system criteria, 
the employee must verbally inform their supervisor as soon as practicable but not 
longer than the following business day after the occurrence. This verbal notice 
shall be followed  by the employee completing an updated Attachment 2 
(Company Rules for Motor Vehicle Operation & Employee Driving Record 
Certification), and it shall then be immediately forwarded to the Baton Rouge, 
LA Health and Safety Records office.  
 

    OVERALL DRIVING RECORD EVALUATION 
If it is determined that an employee has accumulated three (3) points or less in 
the last twelve (12) months or five (5) points or less in the last twenty-four (24) 
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months, they will be allowed to continue with the privilege to drive motor 
vehicles on company business without restrictions. 
 
If an employee has accumulated four (4) to six (6) points in the last twelve (12) 
months or six (6) to eight (8) points in the last twenty-four (24) months, the 
employee will be placed on probation for a period of twelve (12) months.  The 
employee can continue to drive motor vehicles on company business during this 
probationary period.   

 
If the employee has accumulated seven (7) to eleven (11) points in the last twelve 
(12) months or nine (9) to fifteen (15) points in the last twenty-four (24) months, 
they will not be eligible for company driving privileges.  Continued employment 
may only be extended with the strict understanding of denial of the privilege to 
drive company owned, leased or rented motor vehicles on company business.  
After the first twelve (12) months following driving privilege revocation, the 
employee can petition their respective Business Line VP and the Director of 
Safety and Health for reconsideration of driving privileges. See Table below: 

 
 
  

Employee’s Driving Privilege Status Description Past 12 Months 
 
Past 24 Months  

Can drive without restriction. 0 to 3 points  
0 to 5 points  

Can drive with understanding of probationary status. 4 to 6 points  
6 to 8 points  

Company driving privileges are revoked. 7 to 11 points  
9 to 15 points 

 
5.4 Employee Evaluation Criteria 
 

All employees who may operate a motor vehicle on company business will become familiar 
with the requirements of this procedure, complete the currently-designated company driver 
training class, and complete Attachment 2 prior to such operation.  The employee driving 
evaluation criteria is based upon all infractions including those incurred while on company 
business and during off-work hours.  It is imperative that employees notify their supervisors 
immediately as possible and no later than 24 hours following a work-related 
citation/accident.  Once notified, the supervisor will ensure the completion of Attachment 2 , 
forward it to the Baton Rouge, LA H&S Records Office, and initiate one of the following 
corrective actions as required. Additionally, as it relates to non-work related and work 
related traffic violations, it is the employee’s responsibility to ensure that their overall 
driving record does not allow for the exceeding of the driving records points system.  Should 
the employee’s driving record points exceed the system limits, that they must notify their 
supervisor immediately, complete an updated “Company Rules for Motor Vehicle Operation 
& Employee Driving Record Certification” (Attachment 2 & 3) and forward it to the Baton 
Rouge, LA Health & Safety Records Department. 
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5.4.1 Work-Related Minor Citation 
 

When an employee is given a work related minor citation (i.e., speeding ticket, 
moving violation, failure to signal turn, loss of load, etc.), the employee’s supervisor 
will meet with the employee to discuss the corrective action that must be taken so 
that further violations do not occur. At a minimum, the supervisor shall require the 
employee to attend a recognized course in defensive driving on his/her own time and 
the cost of this training will be borne by the employee. This course shall be pre-
approved by the Division Health & Safety Manager.  The supervisor will provide 
written direction to the employee regarding the assigned corrective action(s).  The 
supervisor shall forward a copy of an updated Company Rules for Motor Vehicle 
Operation & Employee Driving Record Certification form (Attachment 2 & 3) and a 
form of verification showing the employee’s successful completion of an approved 
defensive driving course to the appropriate regional Human Resources Department 
for inclusion in the employee’s personnel file.  These documents shall also be 
forwarded to the Baton Rouge, LA Health & Safety Records Department. 

 
5.4.2 Work Related Major Citation 

 
When an employee is given a work related major citation (i.e., reckless driving, 
tailgating, suspended license, speed contest, etc.), the supervisor will hold a meeting 
with the employee, at which time the supervisor will complete the company 
Disciplinary Action Form (Procedure HR207) thereby informing the employee that 
any additional infractions will lead to more severe disciplinary action.  In addition, 
the employee will be required to attend a recognized defensive driving course on 
his/her own time, as described in section 5.4.1, and will be suspended from work for 
one day without pay.  A copy of the Disciplinary Action Form shall be forwarded to 
the appropriate Human Resources Department for their information and inclusion in 
the employee’s personnel file. 

 
5.4.3 Failure to Notify 

 
Should an employee fail to notify his/her supervisor of any work or non-work related 
citation or accident within the required reporting time, his/her company driving 
privilege may be revoked.  The supervisor will also take disciplinary action that is 
appropriate for the unreported event.  If the unreported event is work related and is 
either an at-fault accident, driving under the influence case or a hit and run violation, 
the termination process will be initiated.  All disciplinary actions shall be 
documented to the employee by the supervisor.  This copy, and any written response 
by the employee, shall be forwarded to the appropriate Human Resources 
Department for their information and inclusion in the employee’s personnel file. 
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5.4.4 At-Fault Accident 
 

Whenever an employee is operating a company owned/leased/rented vehicle or their 
personal vehicle on company business and is involved in an at-fault vehicle accident, 
an Accident Review Board shall be convened and recommend the corrective action 
to be taken.  At a minimum, the action shall include the completion of a recognized 
driver safety course on their time and at their expense, as described in section 5.4.1.  
All disciplinary actions resulting from at-fault vehicle accidents will be reviewed for 
consistency by the appropriate Safety Council. 

 
Depending upon the circumstances and severity of the accident, termination of the 
employee can be considered.  As above, this must be approved by the appropriate 
Human Resources Department.  All communication to the employee regarding the 
accident and resulting action shall be in writing with a copy to the appropriate 
Human Resources Department for their information and inclusion in the employee’s 
personnel file. 

 
5.4.5 Driving Under the Influence, Hit & Run (Leaving The Scene) and Open               
            Container   

 
If an employee is charged with Driving Under the Influence, Hit and Run or an 
Open Alcohol Container violation, he/she will have their driving privileges 
temporarily suspended pending final resolution of the charge. If the charge is 
resolved in the employee’s favor, with a final adjudication holding no penalty, 
driving privileges may be re-instated. However, if any penalty is attached, such as 
probation, license restrictions, etc., the employee may be considered unqualified 
to drive for the company. Whenever an employee is convicted or pleads no 
contest to a company-related driving under the influence, hit and run or open 
container charge, he/she will be immediately terminated.  

 
In a case that is not work related, and an employee is convicted or pleads no 
contest to a hit and run or driving under the influence charge, the employee shall 
notify his supervisor.  Accordingly, the employee’s company driving privileges 
will then be revoked for twelve (12) months.  After the first twelve (12) months 
following driving privilege revocation, the employee can petition their respective 
Business Line VP and the Director of Safety and Health for reconsideration of 
driving privileges. 

 
5.5 Training 
 

All employees who will, or may reasonably be expected to, drive a company 
owned/leased/rented vehicle or their personal vehicle on company business shall review 
this procedure and complete the currently-designated company driver training class prior 
to such operation.  This class is designed to be taught either via the company’s Web-
based training program or by local Health and Safety personnel and must include the 
following elements:  federal/state/local driving rules, company driving rules, 
emergency/accident procedures, and defensive driving techniques.  Specific information 
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on the vehicle to be operated will be provided locally.  Personnel conducting this class 
shall provide the Knoxville Health and Safety Training Department with a copy of the 
course attendance sheet for inclusion in individual training records.  All affected 
employees shall complete a driver safety training class at least once every two years. 

 
5.6 Reinstatement of Driving Privilege 
 

Any employee who has had his/her privilege to drive a motor vehicle on company 
business revoked or denied, and who desires to reinstate this privilege, must apply to the 
business line Vice President and the Director of Health and Safety for reinstatement.  
The Director of H&S, or his designee, shall specify rehabilitation program (if 
applicable), an external safe driving course, and any other requirements in which he/she 
deems appropriate.  Once the employee completes the program, documentation of 
successful completion must be formally presented to the appropriate Vice President and 
the Director of H&S.  If the documentation is accepted, the driving privilege may be 
reinstated.  Copies of all documents shall then be forwarded, by the responsible H&S 
Manager, to Human Resources and to the Baton Rouge, LA Health & Safety Records 
Department. 
 
Reinstatement of the driving privilege may occur one (1) time, at the discretion of the 
Director of Health & Safety and the responsible Business Line Vice President.  If 
employee driving performance leads to a subsequent revocation of this privilege, such 
revocation shall be permanent. 
 

5.7 Non-Shaw Employee Vehicle Use Requirements 
 

Only approved non-Shaw employees (client, subcontractor or temporary/temp agency 
employees) who have completed and signed the "Non-Shaw Employee Driver 
Questionnaire" (HS800 Attachment 5) will be allowed to drive a Shaw owned, leased, 
or rented vehicle. Upon completing the questionaire and prior to the driver operating 
a Shaw vehicle, the subject questionnaire must be signed , dated and placed on file at 
the job site.  The primary vehicle operator or  the Shaw Project Management 
representative shall review the questionnaire and determine whether the non-Shaw 
employee satisfies the driver qualification requirements of HS800. The driver 
qualification point system  can be found in section 5.3 of this policy. 
 
In addition to the above requirement, it is also a requirement of the responsible Shaw 
Project Manager to forward a  fully executed, company specific version of the 
correspondence that is found in Attachment 6, to the employer of the non-Shaw 
driver. This correspondence should not be modified except for the fields that specify 
the name and address of the subcontractor or client to which the letter is being 
written. This written correspondence will serve to notify that any employee that is 
assigned by their company to a Shaw project, and is required to operate/drive a Shaw 
owned, leased, or rented vehicle, will be subject to either meeting or exceeding the 
operator requirements for Shaw employees. 
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As the employer of individuals who are assigned to a Shaw project, the authorized 
non-Shaw employer representative shall sign and return Attachment 6 to the 
respective Shaw Project Manager.  By signing Attachment 6, the non-Shaw employer 
is acknowledging that they are either adopting the requirements set forth in this 
policy (HS800, Motor Vehicle Operation) or have developed a similar policy that 
meets or exceeds these requirements. Failure of a non-Shaw employer to comply with 
the requirements set forth in HS800 shall result in the prohibition of their employees 
driving any Shaw owned, leased or rented vehicles.  

 
5.8 DRIVER SAFETY NOTIFICATION STICKER  

 
A safety notification bumper sticker shall be applied to all Shaw owned / leased 
vehicles in an effort to ensure continued compliance with driving safety regulations.  
The notification service will be managed by a third party fleet safety management 
company and will serve as the recipient of all calls that are placed concerning unsafe 
driving behavior. The Findlay, OH equipment division will serve as the first point of 
contact as it pertains to notifications that are received from the third party company 
who administers the bumper sticker safety call in service.  Upon receiving a report 
from the third party administrator, the equipment division shall determine what 
business line the vehicle / driver is located within and then contact the respective 
business line Divisional H&S Manager.  The Divisional H&S Manager will then 
contact the affected employee and the employee’s supervisor for a 
counseling/discussion meeting, concerning the complaint.  Upon conclusion of the 
meeting, the information will be reviewed by the supervisor and the Divisional H&S 
Manager for determination of corrective or disciplinary action. 
 
The company shall endeavor to ensure that all company owned/leased fleet vehicles shall 
have a safety notification bumper sticker applied to the rear of the vehicle.  It is the 
responsibility of the driver, who is deemed the primary / responsible operator of the 
vehicle, to ensure that the sticker remains on the vehicle and remains legible and in no 
way defaced.  If the vehicle is project or program assigned and there is no designated 
primary operator, then the Project Manager will be considered the primary / responsible 
operator. The primary / responsible operator shall contact the Equipment Division in 
Findlay, OH, at 1-800-225-6464 ext. 6051 or direct dial 419-425-6051, immediately upon 
recognizing that the sticker is defaced or removed such that a new one can be re-applied. 
 Failure, on the part of the primary operator, to ensure that a legible sticker remains on 
the vehicle shall result in disciplinary action, up to and including vehicle usage being 
revoked, in addition to possible termination of employment. 

 
6.0 EXCEPTION PROVISIONS 
 

Variances and exceptions, not explained herein, may be requested pursuant to the provisions of 
Procedure HS013, Health and Safety Procedure Variances.   
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7.0 CROSS REFERENCES 
 

HR207 Employee Disciplinary Action 
HS013 Health and Safety Procedure Variances 
HS020 Accident Prevention Program:  Reporting, Investigation, and Review 
HS810 Motor Vehicle Operation:  Federal Motor Carrier Safety Regulations for Driver 

Qualifications 
 
8.0 ATTACHMENTS 
 

1. Responsibility Matrix 
2. Company Rules for Motor Vehicle Operation 
3. Driving Record Certification 
4. Notification of Work-Related Citation 
5. Non-Shaw Employee Driver Questionnaire 
6. Memo Template for Employers of Non-Shaw Drivers 
7. Vehicle Use Authorization Form  
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ATTACHMENT 1 
MOTOR VEHICLE OPERATION:  GENERAL REQUIREMENTS RESPONSIBILITY MATRIX 

 
 

 
Responsible Party 

 
Action 

 
Procedure 

Section 

 
Local 

Health & 
Safety 

Assistant 

 
Business 

Line 
Health and 

Safety 
Manager 

 
Supervisor

 
Accident 
Review 
Board 

 
Corporate 

Human 
Resources

 
Director of 

H&S 
 
Issue, Revise, and 
Maintain This Procedure 

 
3.1 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Ensure Employees 
Complete Attachment 2 

 
5.1 

 
 

 
 

 
X 

 
 

 
X 

 
 

 
Distribute HS800 to New 
Hire Candidates for 
Completion of 
Attachment 2  

 
5.2 

 
 

 
 

 
 

 
 

 
X 

 
 

 
Request Evaluation of 
New Hire Driving Record 

 
5.2 

 
X 

 
 

 
X 

 
 

 
X 

 
 

 
Obtain Driving Record 
and Determine Driving 
Status 

 
5.2 

 
X 

 
 

 
 

 
 

 
 

 
 

 
Initiate Corrective 
Actions 

 
5.4 

 
 

 
 

 
X 

 
 

 
X 

 
 

 
Ensure Completion and 
Distribution of 
Attachment 3 

 
5.4 

 
X 

 
 

 
 

 
 

 
 

 
 

 
Accident Review 

 
5.4.4 

 
 

 
 

 
 

 
X 

 
 

 
 

 
Ensure Drivers Meet 
Training Requirements 

 
5.5 

 
 

 
X 

 
X 

 
 

 
 

 
 

 
Specify Program for 
Reinstatement of Driving 
Privilege 

 
5.6 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Reinstatement of Driving 
Privilege 

 
5.6 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Non-Shaw Employee 
Vehicle Use 
Requirements 

 
5.7 

   
 

X 

   

Contact Employee to 
discuss report from 
Safety Notification 
Sticker Service 

5.8   
 

X 
 

X 
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ATTACHMENT 2 
 COMPANY RULES FOR MOTOR VEHICLE OPERATION 
 
1. Prior to motor vehicle operation, all motor vehicle operators are required to provide the company with 

current documentation of licensing for the motor vehicle(s) to be operated.  Supervisors shall review and 
approve said documentation. 

 
2. The motor vehicle operator is responsible for the vehicle, and for conducting a pre-trip, walk around 

inspection prior to use (including load evaluation, if applicable).  No vehicle with any mechanical defect, 
which endangers the safety of the driver, passengers, or the public, shall be used.  The motor vehicle 
operator is also responsible for the Driver Safety Notification sticker ( Sec. 5.8) 

 
3. All company owned/leased trucks, should have small convex mirrors attached to the side mirrors. 
 
4. The operator shall drive defensively at all times and is responsible for complying with all state and local 

traffic laws, as well as customer regulations concerning motor vehicle operation. 
 
5. The operator and all passengers shall use seat belts at all times when the vehicle is in motion. 
 
6. No employee shall operate a motor vehicle when abnormally tired, temporarily disabled, or under the 

influence of alcohol or drugs. 
 
7. No employee shall allow a company owned, leased, or rented motor vehicle to be operated by an  

unauthorized employee or non-employee. (See also: unauthorized personal use of company vehicles) 
(Sec. 5.7) 
 

8. The operator shall not allow for any open alcoholic beverage containers within a company vehicle or 
within a personal vehicle while it is being utilized for company business. 

 
9. No employee shall drive beyond any barricades or into any area with designations such as 

HAZARDOUS, DO NOT ENTER, etc. 
 
10. Use caution when driving through congested areas, or near where personnel and equipment are working. 
 
11. Whenever possible, a spotter shall be used for backing all vehicles.  This may be a fellow company 

employee, or a non-company employee who is willing to help. 
 
12. Unless required, such as on a client’s property, keys shall not be left in an unattended vehicle. 
 
13. Employees shall not leave the driver’s seat of a vehicle while the motor is running.  Exemption:  Vehicles 

equipped with a power take-off device with parking brake set and chocks in place. 
 
14. No motorcycles are to be operated on company business. 
 
15. Radar detectors are prohibited in all company owned, leased, or rented vehicles or in personal vehicles 

while being used for company business. 
16. Analytical samples will be transported in accordance with 49 CFR regulations.  Regulated hazardous 

substances shall not be transported in personal vehicles. 
 
17. In case of an accident, the following steps shall be taken: 

A. Stop. 
B. Call for medical assistance in case of injuries. 
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C. Notify police. 
D. Complete Vehicle Accident Report and submit to your supervisor as soon as possible. 

 
18. Whenever a vehicle is stopped upon the traveled portion of a highway or the shoulder of a highway, for 

any cause other than necessary traffic stops, the driver shall, as soon as possible, place or activate the 
warning devices with which the vehicle is equipped. 

 
19. Employee must notify the supervisor as soon as possible, but not longer than 24 hours after occurrence, 

for work related citations, accidents, and license expiration, suspension, or revocation. 
 
20.     No employee is authorized to operate a company vehicle (including rentals) after having been on duty for 

a period of 16 hours.  No employee may drive for more than 12 hours in any single on-duty period. Once 
either of these criteria has been met, a period of 8 consecutive hours off duty is required before driving 
duties may be resumed.  These are maximum, not minimum, requirements and employees may be unfit to 
drive after shorter on-duty periods.  Commercial DOT drivers are subject to the more restrictive hours of 
service regulations described in Procedure HS810. 

 
21.     Project-assigned employees are not permitted to operate company owned, leased, or rented vehicles after 

10:00 p.m. without written authorization from their supervisor. (See section 5.1.1) 
 
22. Employees shall not operate company vehicles for any type of personal use, no exceptions. Personal use 

includes any usage that is not directly related to company business. See section 5.1.1 for definitions 
concerning “daily life activities” for Project Assigned Employees. 

 
23. Employees shall not use a company vehicle to visit an establishment that has a primary function of 

providing nighttime entertainment including the dispensing of alcoholic beverages. 
 
24. Temporary or non-Shaw employees shall be allowed to utilize Shaw company vehicles only after the 

driver has completed Attachment 5 and has satisfied the point system requirements set forth in Section 5.3 
of this policy.  In addition, the employer of that driver shall have satisfied the requirement set forth in 
section 5.7 of this policy and signed a copy of the memo set forth in Attachment 6. This includes clients 
or subcontractors. 

 
25. Employees shall not transport family members, friends or any other unauthorized guest passenger unless 

it is arising out of course and scope of company business. 
 
26. Employees may not drive company owned, leased, or rented vehicles home when off of duty except when 

authorized in writing by a designated business line manager and in accordance with Sec. 5.1.1. 
 
27. Employees needing to use a mobile phone or engage in other potentially distracting activity while 

operating a Motor Vehicle are advised to pull off the road when safe to do so for the duration of the 
activity. 

 
 
I have read and understand company procedure HS800 and the company rules for Motor Vehicle Operation and 
agree to abide by all requirements 
 
 
___________________________  ____________________________  ________________ 
Employee’s Name (Printed)   Employee Signature    Date 
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ATTACHMENT 3 
 DRIVING RECORD CERTIFICATION 

 
Fair Credit Reporting Act Disclosure Statement 

In accordance with the provisions of Section 604 (b)(2)(A) of the Fair Credit Reporting Act, Pubic Law 91-508, as amended by the 
Consumer Credit Reporting Act of 1996 (title II, Subtitle D, Chapter I, of Pubic Law 104-208), you are being informed that reports 
verifying your driving record may be obtained on you for employment purposes.  These reports are required by Sections 382.413, 
391.23 and 391.25 of Federal Motor Carrier Safety Regulations.  You have the right to receive a copy of the reports and have the 
prescribed allotment of time by law to have any errors corrected and the reports obtained after corrections have been posted. 
  
 

 
Assigned Point Value 

   
Overweight, loss of load, vehicular equipment infraction, etc. 

 
1 

 
Moving violation:  speeding, failure to stop, failure to signal turn, etc. 

 
2 

 
At-fault accident, seatbelt violation 

 
3 

 
Major citation:  reckless driving, tailgating, suspended license, speed contest, 
improper lane usage, open container (non-work related) 

 
6 

 
Driving under the influence or Hit and Run (Leaving the Scene) 

 
8  

Open Alcohol Container (Work Related) 
 

8 
 
In the space provided below, please list all violations and accidents currently listed on your driving record by the 
state issuing your driver’s license (include all states for which you have held a driver’s license during the last two 
[2] years).  Determine the number of points assigned from the table above, and write in column labeled Points.≅  
Finally, write the sum total of all points where indicated. 
 
     Violations/Accidents  Driver License #/State  Date (mo/yr)  Points 
 
 
 
 
 
 
 
 

Total Points    
I hereby certify that the information provided is a complete and accurate statement of my driving record for the 
previous twenty-four (24) months.  I authorize the company to obtain a copy of my driving record from the state 
of issuance of my license(s).  I understand that falsification of data will disqualify me from being hired or may 
result in revocation of my company driving privileges. 
 
Driver’s License No.       Driver’s Lic. State of Issuance   
Expiration Date       Date of Birth   
 
 
Print Name                                                  Social Security Number 
 

  
Signature       Date 
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PLEASE FAX THIS FORM TO THE BATON ROUGE H & S RECORDS DEPARTMENT AT (225) 987-3714
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ATTACHMENT 4 
 NOTIFICATION OF WORK-RELATED CITATION 
 
 
This form is to be completed by employees incurring a work-related vehicular citation.  Once complete, 
it is to be signed by the employee’s supervisor and forwarded to the appropriate Human Resources 
Department for inclusion in the employee’s personnel file. 
 
 
Employee Name           Employee No.        Date   
 
Nature of Citation   
 
  
 
Location of Citation (City, State)   
 
Date/Time Citation Received   
 
Is Citation Being Contested?  ٱ No  ٱ Yes  Details   
 
  
 
  
 
 
Employee Signature          Date   
 
 
 
Corrective Action Being Taken   
 
  
 
  
 
 
Supervisor Signature          Date   
 
 
PLEASE FAX THIS FORM TO THE BATON ROUGE H & S RECORDS DEPARTMENT AT (225) 987-3714 
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ATTACHMENT 5 
Non-Shaw Employee Driver Questionnaire 

 
 
 

  

Date  Time 
 
 

  

Vehicle is assigned to what Shaw 
Employee?  

 Signature of Shaw Employee 

 
 

Non-Shaw Driver's Name  
 
Do you have a valid driver’s license?   Yes  No 
 
State in which license was issued, DL Number and Exp Date       
 
Have you had any citations or accidents in the past 24 months?  Yes  No 
 
If yes, please list type of citations and the associated dates below: 
 
 
 
 
(Refer to HS800, Section 5.3, to determine driver eligibility based on the points system provided) 
 
By signing below, I, the temporary driver, am acknowledging that the above information is true and accurately 
represents my driving record.  I understand and agree that any misrepresentation or omission of material fact on 
this questionnaire will constitute sufficient grounds for your removal from the project site and will restrict the 
future use of Shaw vehicles.    
 
I have read and fully understand the above: 

 
 

Signature of Non-Shaw Driver 
 
 

Date 
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ATTACHMENT 6 
  Address 
  Address 
  Phone  
  Fax:       

Memorandum 
Date:  
 
To:  
 
CC:  
 
From: Project Manager 
 
RE: Requirements for Motor Vehicle Operation  
 
 
Attached is Shaw Environmental & Infrastructure, Inc. (Shaw) policy HS800 - Motor Vehicle Operation:  General 
Requirements.  As you can see, this policy applies to all operators of Shaw owned, leased, or rented vehicles, as 
well as personal vehicles used on Shaw business. 
 
Accordingly, you are hereby notified that any employee that is assigned by your company to a Shaw 
Environmental & Infrastructure, Inc project and is required to operate/drive Shaw owned, leased, or rented 
vehicles, will be subject to either meeting or exceeding the operator requirements for Shaw employees.  Please be 
aware that as the employer of individuals who are assigned to a Shaw project, you must ensure that your company 
either adopts the requirements set forth in policy HS800 (Motor Vehicle Operation) or develop a similar policy 
that meets or exceeds those requirements 
 
Only approved non-Shaw employees, who have completed and signed the "Non-Shaw Employee Driver 
Questionnaire" (HS800 Attachment 5) will be allowed to drive a Shaw vehicle.  Furthermore, prior to the driver 
operating a Shaw vehicle, the subject questionnaire must be completed and placed on file at the job site.  The 
primary vehicle operator or responsible Shaw management representative shall review the questionnaire and 
determine whether the non-Shaw employee satisfies the driver qualification requirements of HS800.   
 
 Failure to comply with the requirements of this correspondence or the requirements set forth in HS800 shall result 
in disciplinary action up to and including driving privilege revocation or removal of an affected non-Shaw 
employee from a project site.  If the duties of your employees are expected to include driving a Shaw owned, 
leased or rented vehicle, please complete Attachment 5, for all of your affected personnel, and provide these to 
Shaw's site management.  Alternatively, please be aware and make your employees aware that they are not 
authorized to drive a Shaw owned, leased, or rented vehicle without such compliance. 
 
By signing this document,  I, an authorized employee and 
agent of the subject company/employer, am acknowledging 
acceptance of the above information and agree to my 
employer’s compliance with the referenced requirements stated 
herein. 
 
 

 
 

Signature / Title 
 
 

Date 
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ATTACHMENT 7 
AUTHORIZATION FOR ASSIGNMENT FORM 

 
I, the hereby undersigned Supervisor / Manager, give my consent and approval for the Employee listed below 
to be assigned a  Company Owned and/or Rented vehicle (“Company Vehicle”) as specified herein and in 
accordance with the Company Motor Vehicle Use Policy and the Company Rules for Motor Vehicle 
Operation. I have given a copy of the Rules and the Policy to the Employee listed below and the Employee 
has signed and agreed to be bound by the Vehicle Usage Agreement. 
 
 
Employee Name                                           
VIN Number of Vehicle                                             
Company Vehicle ID Number                                               
Period of Allowance                                                
Phone:                                                   
Company by which employed:        
 
 
I, the undersigned Supervisor, personally attest that the following things have been done and are in proper 
order: (Please check off when complete and attach appropriate documents) 
 
□ Employee Driving Record Complete within the last six months 
□ Employee Driving Record rating allows operation of motor vehicle in accordance with policy 
 (List Rating    Date Completed  ) 
□ Employee has presented a valid driver’s license  (attach a copy) 
□ Employee has signed the Vehicle Use Agreement and a copy has been obtained by the Company 

(attach a copy) 
□ Employee has been given a copy of Motor Vehicle Use Policy and Company Rules for Motor Vehicle 
 Operation 
□ Employee has provided sufficient Proof of Insurance as required by the Policy (attach a copy) 
 
 
SUPERVISOR SIGNATURE:          
Printed Name:           
Date:            
Phone Number:           
 
 
FAX A COPY OF THIS FORM TO THE EQUIPMENT DIVISION IN FINDLAY, OHIO @  419-425-6295.  ALSO 
NOTE THAT THE AUTHORIZED EMPLOYEE AND THE AUTHORIZING MANAGER IS RESPONSIBLE FOR 
MAINTAINING COPIES OF THIS FORM FOR FUTURE REFERENCE AND AUDITING. 
 
 
DO NOT FAX THIS FORM TO THE BATON ROUGE H & S RECORDS DEPARTMENT  
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ATTACHMENT 8 
VEHICLE USE AGREEMENT 

 
THIS  VEHICLE USE AGREEMENT made and entered into this ______day of ___________________, ______, 
between the undersigned Employee listed below (“Employee”) and the undersigned Company below (“Company”) 
 
WITNESSETH: 
 
WHEREAS, Employee has been granted permission to be assigned  a Company owned/leased vehicle (“Company 
Vehicle”) as is set forth and approved on the AUTHORIZATION FOR ASSIGNMENT  FORM 
 
In consideration of being assigned  use of  a Company Vehicle, Employee agrees to the following: 
 

1. Employee will not use the Company Vehicle for personal use. . 
2. Employee will follow all rules and requirements set forth in the Company’s Motor Vehicle Use Policy, a 

copy of which Employee has received; 
3. Employee certifies that Employee has automobile insurance on a personal vehicle of Employee, 

Employee has provided to Company a copy of such insurance, and a copy is attached to this agreement; 
4. Employee agrees that for any claims for damage, injury or death related to Employee’s operation of the 

Company Vehicle while operating the vehicle on non-company business (personal use), that Employee’s 
own personal automobile liability insurance will be primary and will pay the claim FIRST AND 
BEFORE any insurance of Company. In the event that Employee fails to secure and maintain personal 
automobile insurance coverage and there is a claim for damage or injury related to Employee’s operation 
of the vehicle for personal use, the Employee will then be responsible and accepts liability for any claims 
paid by Company up to the minimum limits of insurance required in the state of the Employee’s 
permanent residence. 

5. Employee understands that violation of this Agreement or any policy or provision or rule contained in 
the Motor Vehicle Use Policy or any other Policy of the Company will subject the Employee to discipline 
including the potential loss of driving privileges for the Company or suspension or termination. 

 
 
I am a person who is able to read in English and I have read this document and agree to all of its terms and 
conditions. I understand that the privilege to be assigned a Company Vehicle to take home can be withdrawn by the 
Company at any time for any reason (and without cause) with notice to me. I agree to comply with return of the 
vehicle when requested by the Company. 
 
Employee        
Date:         
Address:        
Phone:         
 
COMPANY Supervisor / Manager: 
Name (Print & Sign):                                    Date:     
 
FAX A COPY OF THIS FORM TO THE EQUIPMENT DIVISION IN FINDLAY, OHIO @ 419-425-6295.  ALSO 
NOTE THAT THE AUTHORIZED EMPLOYEE AND THE AUTHORIZING MANAGER IS RESPONSIBLE FOR 
MAINTAINING COPIES OF THIS FORM FOR FUTURE REFERENCE AND AUDITING. 
 
 
DO NOT FAX THIS FORM TO THE BATON ROUGE H & S RECORDS DEPARTMENT  
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INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 
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PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 2 -SITE SPECIFIC HEALTH AND SAFETY PROCEDURES  

Health and safety procedures that will be utilized during the project are listed 
below.  A copy of all the Health and Safety Procedures (HS001-999) is 
available on the Intranet, as well as on site, hard copy or electronic.  
 
HS001 Safety Policy 
HS020 Accident Prevention Program: Reporting Investigation and Review 
HS021 Accident Prevention Program: Management Safety Inspections 
HS026 Safety Observer Program 
HS045 Job Safety Analysis (JSA) 
HS051 Tailgate Safety Meeting 
HS060 Hazard Communication Program 
HS101 Drug and Alcohol Testing 
HS307 Excavation and Trenching 
HS308 Underground/Overhead Utility Contact Prevention 
HS315 Control of Hazardous Energy Sources 
HS400 Working in Hot Environments 
HS401 Cold Stress 
HS402 Hearing Conservation 
HS600 Personal Protection Program 
HS800 Motor Vehicle Operation: General Requirements 
 
 
 
NOTE: Health and safety procedures that will be utilized during the project are 
included on CD in this Work Plan and a paper copy will be provided in the field 
copy of this SHSP maintained on site.
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THE SHAW GROUP ATTACHMENT 3 - ACTIVITY HAZARD ANALYSES  

 

ATTACHMENT 3 
ACTIVITY HAZARD ANALYSES 
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THE SHAW GROUP ATTACHMENT 3 - ACTIVITY HAZARD ANALYSES 1 

 
 

ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 
Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   

       Reviewed by: __________________________________________________     Date:_______________ 
 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

Mobilization/Dem
obilization 

Slips, Trips, Falls • Clear walkways, work areas of equipment, tools, 
vegetation and debris 

• Exit equipment slowly and maintain three point 
contact 

• Mark, identify, or barricade other obstructions 

  

 Spills • Clean up spills before initiating maintenance 
• Review maintenance procedures for safety 

practices 

  

 Struck By/ Against 
Heavy Equipment 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before 

approaching equipment  
• Understand and review hand signals 
• Follow hand signals of ground workers for 

equipment manipulation when placing/loading 
equipment into bucket. 

• Step away from equipment when bucket 
adjustments are made 

Warning vests, hard 
hat, safety glasses and 
steel toe work boots 

 

 Pinch points • Review equipment adjustment procedures, identify 
pinch points 

• Isolate/block pinch points to limit motion when 
inserting pins, fasteners, closing tackles 

Leather gloves  
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 
Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   

       Reviewed by: __________________________________________________     Date:_______________ 
 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

 Equipment failure • Perform daily maintenance inspections on operating 
equipment 

  

Mobilization and 
Site Preparation 
(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Electrical Shock • De-energize or shut off utility lines at their source 
before work begins  

• Use double insulated or properly grounded electric 
power-operated tools  

• Provide an equipment-grounding conductor program 
or employ ground-fault circuit interrupters  

• Use qualified electricians to hook up/disconnect  
electrical circuits  

• Inspect all extension cords daily for structural 
integrity, ground continuity, and damaged insulation  

• Cover or elevate electric wire or flexible cord 
passing through work areas to protect from damage 

• Keep all plugs and receptacles out of water  
• Use approved water-proof, weather-proof type if 

exposure to moisture is likely  
• Inspect all electrical power circuits prior to 

commencing work  
• Follow Shaw procedure HS315, Control of 

Hazardous Energy and the Site Specific 
Lockout/Tagout/Try Plan 

Lockout/Tagout 
Devices 

Voltage Meter or 
“Tic” Tracer 
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 
Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   

       Reviewed by: __________________________________________________     Date:_______________ 
 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. Maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward loads 
• Avoid carrying heavy objects above shoulder level 
• Avoid manual lifting/carrying tasks 

 
 

 

Mobilization and 
Site Preparation 

Sharp Objects • Wear cut resistant work gloves when the possibility 
of lacerations or other injury may be caused by 
sharp edges or objects  

• Avoid razor knives.  Use hooked cutters or shears 
whenever possible 

• Cut away from the body 
• Maintain all hand and power tools in a safe 

condition  

Leather gloves  

 Ladders • Inspect ladders before use for mud buildup on 
treads 

• Clean mud from boots before climbing on ladders 
• Follow the three point of contact rule 
• Review Shaw Health and Safety Procedure HS302-

Ladders 

  

 High Noise Levels • Use hearing protection when exposed to excessive 
noise levels (greater than 85 dBA over an 8-hour 
work period) 

 

Hearing protection  
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 
Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   

       Reviewed by: __________________________________________________     Date:_______________ 
 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

 Burns associated with 
loading/unloading 
equipment on trucks 

• Identify heavy objects for loading that may have hot 
surfaces 

• Allow objects to cool or cover hot surfaces with non-
combustible material to protect workers from buns 

 

  

 Walking on machine 
tracks 

• Avoid walking on machine tracks whenever 
possible; clean tracks for safe walking/working 
surfaces 

• Observe track surfaces when walking, move 
cautiously on uneven, slippery surfaces 

• Avoid sudden awkward motions (pulling/jerking fuel 
hoses) 

 

  

 High Ambient 
Temperature 

• Provide fluids to prevent worker dehydration 
• Monitor for heat stress in accordance with Shaw 

Health and Safety Procedure HS400 
 
 

 Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Forklifts/hand carts 
• Ladders 
• Hand tools 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and Safety 

Plan. 
• Review operations/safety manuals for 

all equipment utilized 
 



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 3 - ACTIVITY HAZARD ANALYSES 5 

 
 
 
 
 

ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 

 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective 
Clothing and 
Equipment 

 
Monitoring 

Devices 
 
Clearing and 
Grubbing 
 

 
Struck By/ Against 
Heavy Equipment 

 
• Isolate equipment swing areas  
• Make eye contact with operators before 

approaching equipment  
• Understand and review hand signals 

 
Hard hat, safety 
glasses and steel 
toe work boots 

 
 

 
 

 
Slips, Trips, Falls 

 
• Clear walkways, work areas of equipment, tools, 

vegetation, and debris 
• Clean mud and grease from your boots before 

mounting equipment.  Watch for slippery/unstable 
ground when dismounting equipment 

• Exit equipment slowly and maintain three point 
contact 

 
 

 
 

 
 

 
Handling Heavy 
Objects 

 
• Observe proper lifting techniques  
• Use Dozer or Track hoe to move logs and brush 
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 

 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective 
Clothing and 
Equipment 

 
Monitoring 

Devices 
 
 

 
Eye Injuries 

 
• Wear face shield, goggles when operating powered 

clearing / grubbing equipment 

 
Face shield, 
goggles 

 
 

 
 

 
Sharp Objects 

 
• Wear cut resistant work gloves when the possibility 

of lacerations or other injury may be caused by 
sharp edges or objects  

• Maintain all hand and power tools in a safe 
condition  

• Keep guards in place during use 
• Close doors, windows on heavy equipment to 

prevent injuries from tree branches and other 
vegetation  

 
 

 
Leather gloves 
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 

 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective 
Clothing and 
Equipment 

 
Monitoring 

Devices 
 Insect/ Snake Bites • Review injury potential and types of snakes with 

workers  
• Avoid insect nests areas, likely habitats of snakes 

outside work areas  
• Emphasize The Buddy System where such injury 

potential exists  
• Use insect repellant, wear PPE to protect against 

sting/bite injuries 

Tyvek® coveralls 
(duct tape bottom 
of coveralls to 
boots) 

 

 
 

 
Contact Dermatitis • Wear PPE to avoid skin contact with contaminated 

soil, plants, or other skin irritants 
• Identify and review poisonous plants with workers 
• Apply protective cream/lotion to exposed skin to 

prevent poison ivy or similar reactions 

 
Tyvek® coveralls, 
(duct tape bottom 
of coveralls to 
boots) 
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 

 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective 
Clothing and 
Equipment 

 
Monitoring 

Devices 
 
 

 
Operations of  power 
clearing tools ( brush 
saws, weed 
whackers) 

• Wear eye, face, hand & hearing  protection when 
operating power clearing equipment 

• Shut-off / idle power tools walking between work 
areas 

• Store flammable liquids in well ventilated areas, 
away from work areas 

• Shut off equipment during re-fueling 
• Prohibit smoking while operating clearing 

equipment 
• Provide ABC (or equivalent) fire extinguishers for 

all work 

 
Full-face shield, 
goggles, leather 
work gloves, 
chainsaw chaps, 
(if applicable), 
hearing protection, 
and steel toe work 
boots 

 
 

  
High Noise Levels • Use hearing protection when exposed to excessive 

noise levels (greater than 85 dBA over an 8-hour 
work period) 

 
 

 
Hearing protection 
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ACTIVITY HAZARD ANALYSIS FOR  

CLEARING AND GRUBBING 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 

 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective 
Clothing and 
Equipment 

 
Monitoring 

Devices 
 High/Low Ambient 

Temperature 
• Monitor for Heat/Cold stress in accordance with Shaw 

Health and Safety Procedures # HS400, HS401 
• Provide fluids to prevent worker dehydration 
 
 
 

  

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Excavator and/or dozer 
• Power clearing tools (brush saws, 

weed whackers) 
 
 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspect all safety equipment (fire extinguishers, first aid 
kits and eye washes) 

• Review the Site Specific Health 
and Safety Plan and Addendum 

• Review AHA with all task 
personnel 

• Review operations/safety manuals 
for all equipment utilized 

• Review potential hazardous plants 
and insects/animals 
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ACTIVITY HAZARD ANALYSIS FOR 

EXCAVATION OF SOIL 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 
 
Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   

       Reviewed by: __________________________________________________     Date:_______________ 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring Devices 

Excavation of 
Soil 

Underground/ 
Overhead Utilities 

• Identify all utilities around the site before work 
commences   

• Complete the underground utility permit in 
accordance with Shaw Health and Safety 
Procedure HS308 

• Cease work immediately if unknown utility 
markers are uncovered 

• Use manual excavation within 3 feet of known 
utilities 

• Utility clearance shall conform with 29 CFR 
1926.955 (high voltage >700 kv) 15 feet phase to 
ground clearance; 31 feet phase to phase 
clearance 
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 Sharp Objects • Wear cut resistant work gloves when the 
possibility of lacerations or other injury may be 
caused by sharp edges or objects  

• Maintain all hand and power tools in a safe 
condition  

• Keep guards in place during use 
• Observe work area and location of other 

personnel before lifting/moving objects with sharp 
edges 

Leather gloves  

 Struck By/ Against 
Heavy Equipment 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before 

approaching  
• Understand and review hand signals 
• Step away from equipment when bucket 

adjustments are made. 
• Park equipment in areas where operator can see 

clearly to dismount equipment 

  

 Pinch points • Review equipment adjustment procedures, identify 
pinch points 

• Isolate/block pinch points to limit motion when 
inserting pins, fasteners, closing tackles 

Leather gloves  

 Equipment failure • Perform daily maintenance inspections on 
operating equipment 

  

 High Noise Levels • Use hearing protection when exposed to 
excessive noise levels (greater than 85 dBA over 
an 8-hour work period) 

• Assess noise level with sound level meter if 
possibility exists that level may exceed 85dBA 
TWA 

Hearing protection  
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 Slips, Trips, Falls • Clear, walkways of equipment, vegetation, 
excavated material, tools and debris  

• Mark, identify, or barricade other obstructions 
• Exit equipment slowly and maintain three point 

contact 
• Clean boot soles before climbing on equipment 

  

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Review proper lifting posture/techniques regularly 

at safety meetings 
• Obey sensible lifting limits (60 lb. Max per person)  
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward loads 
• Avoid carrying heavy objects above shoulder level 
• Warm up muscles before engaging in manual 

lifting 

Warning vests, hard 
hat, safety glasses 
and steel toe work 
boots 

 

 Ladders • Inspect ladders before use for mud buildup on 
treads 

• Clean mud from boots before climbing on ladders 
• Follow the three point of contact rule 
• Review Shaw Health and Safety Procedure 

HS302-Ladders 

  

 High Noise Levels • Use hearing protection when exposed to excessive 
noise levels (greater than 85 dBA over an 8-hour 
work period) 

 

Hearing protection  

 Overexertion • Use the right tool for the task at hand 
• Avoid actions/activities that produce overexertion 

  

 Walking on machine 
tracks 

• Avoid walking on machine tracks whenever 
possible; clean tracks for safe walking/working 
surfaces 

• Observe track surfaces when walking, move 
cautiously on uneven, slippery surfaces 

• Avoid sudden awkward motions (pulling/jerking fuel 
hoses) 
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 High Ambient 
Temperature 

• Provide fluids to prevent worker dehydration 
• Monitor for heat stress in accordance with Shaw 

Health and Safety Procedure HS400 
 
 
 

 Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Heavy Equipment 
• Dump Trucks 
• Forklifts/hand carts 
• Hand tools 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and Safety 

Plan. 
• Review operations/safety manuals for all 

equipment utilized 
 
 
 

 

ACTIVITY HAZARD ANALYSIS  

SITE RESTORATION 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

Soil 
Filling/Grading/ 
Placing 

Underground/ 
Overhead Utilities 

• Identify all utilities around the site before work 
commences   

• Complete the underground utility permit in 
accordance with Shaw Health and Safety 
Procedure HS308 

• Cease work immediately if unknown utility 
markers are uncovered 
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ACTIVITY HAZARD ANALYSIS  

SITE RESTORATION 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

• Use manual excavation within 3 feet of known 
utilities 

• Utility clearance shall conform with 29 CFR 
1926.955 (high voltage >700 kv) 15 feet phase to 
ground clearance; 31 feet phase to phase 
clearance 

 Sharp Objects • Wear cut resistant work gloves when the 
possibility of lacerations or other injury may be 
caused by sharp edges or objects  

• Maintain all hand and power tools in a safe 
condition  

• Keep guards in place during use 
• Observe work area and location of other 

personnel before lifting/moving objects with sharp 
edges 

Leather gloves  

 Struck By/ Against 
Heavy Equipment 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before 

approaching  
• Understand and review hand signals 
• Step away from equipment when bucket 

adjustments are made. 
• Park equipment in areas where operator can see 
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ACTIVITY HAZARD ANALYSIS  

SITE RESTORATION 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

clearly to dismount equipment 
• Stay clear of dump trucks when raising beds 
• Dump loads on stable surfaces only to prevent 

tipping. 

 
 
 

High Noise Levels • Use hearing protection when exposed to 
excessive noise levels (greater than 85 dBA over 
an 8-hour work period) 

• Assess noise level with sound level meter if 
possibility exists that level may exceed 85dBA 
TWA 

 

Hearing protection  

 Slips, Trips, Falls • Clear, walkways of equipment, vegetation, 
excavated material, tools and debris  

• Mark, identify, or barricade other obstructions 
• Exit equipment slowly and maintain three point 

contact 
• Clean boot soles before climbing on equipment 

  

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Review proper lifting posture/techniques regularly 

at safety meetings 
• Obey sensible lifting limits (60 lb. Max per person)  
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward loads 
• Avoid carrying heavy objects above shoulder level 

Warning vests, hard 
hat, safety glasses 
and steel toe work 
boots 
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ACTIVITY HAZARD ANALYSIS  

SITE RESTORATION 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

• Warm up muscles before engaging in manual 
lifting 

 High Ambient 
Temperature 

• Monitor for Heat stress in accordance with Shaw 
Health and Safety Procedures HS400 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool/warm shaded 

area 
• During rest breaks, replenish body fluids by 

drinking plenty of fluids (water and Gatorade type 
liquids).  Do not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, 

do not take salt tablets 
 
 

 Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Excavator 
• Dump trucks 
• Grass Seed 
• Seed dispersion equipment 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

• Underground Utility Permit (HS308) 
• Excavation permit (HS307) 

• Review AHA with all task personnel 
• Review Site Specific Health and 

Safety Plan  
• Review the hazards associated with 

site contaminants. 
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ACTIVITY HAZARD ANALYSIS  

SITE RESTORATION 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, ME 

 

Analyzed by: Kym Edelman, CSP  ________________________________    Date: _______________                   
       Reviewed by: __________________________________________________     Date:_______________ 

 
 

Task 
Breakdown 

Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

• Inspect all dump trucks in accordance with 
Section 18 of the USACE EM 385-1-1 Manual 

 
 
 



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 3 - ACTIVITY HAZARD ANALYSES 1 

 
ACTIVITY HAZARD ANALYSIS FOR  CHARACTERIZATION SAMPLING AND CONFIRMATION SAMPLING 

 
Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 
 

Task 
Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

 
Sampling 

 
Handling Heavy 
Objects (coolers) 

 

 
• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward loads 
 

 
 

 
 

 
 

 
Slips, Trips, Falls 

 
• Clear walkways, work areas of equipment, tools, 

vegetation, excavated material, and debris  
• Mark, identify, or barricade other obstructions 
 

 
 

 
 

 Deep Excavations • Place ladders no more than 25 feet apart laterally 
• Treat excavations over 4 feet deep as confined 

spaces 
• Excavations in excess of 20 feet deep require 

the protective system to be designed by an 
engineer if entry is necessary. 

• Complete confined space permit entry procedure 
• Monitor atmosphere for flammable/toxic vapors, 

and oxygen deficiency  
• Slope, bench, shore, or sheet excavations over 5 

feet deep if worker entry is required  
• Assign a competent person to inspect, decide soil 

classification, proper sloping, the correct shoring, 
or sheeting 

• Inspect excavations daily and any time conditions 
change  

• Provide at least two means of exit for personnel 
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ACTIVITY HAZARD ANALYSIS FOR  CHARACTERIZATION SAMPLING AND CONFIRMATION SAMPLING 

 
Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 
 

Task 
Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

working in excavations 

 Spills • Wear splash protection as necessary to prevent 
dermal contact 

• Ensure spill cleanup equipment/material on 
hand/ready for use (i.e.: Baking soda to neutralize 
and sample preservative spills) 

• Cleanup spills immediately 

Full face shield 
/guard and goggles 

 

 Contact with 
Hazardous Materials 
 

• Review hazardous properties of site contaminants 
with workers before operations begin 

• Utilize nitrile gloves to collect samples 
• Dampen material using light water spray to prevent 

fugitive dust emissions 

Modified Level ‘D’;   

 High/Low Ambient 
Temperature 

• Monitor for Heat / Cold stress in accordance with 
Shaw Health and Safety Procedures HS400, 
HS401 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool/warm 

shaded area 
• During rest breaks, replenish body fluids by 

drinking plenty of fluids (water and Gatorade type 
liquids).  Do not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, 

do not take salt tablets 

Insulated Clothing 
(subject to ambient 
temperature) 

Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Sample supplies 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Review AHA with all task personnel 
• Review Site Specific Health and 



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 3 - ACTIVITY HAZARD ANALYSES 3 

 
ACTIVITY HAZARD ANALYSIS FOR  CHARACTERIZATION SAMPLING AND CONFIRMATION SAMPLING 

 
Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 
 

Task 
Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

Safety Plan  
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ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION 
 

Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 

 
Task 

Breakdown 
Potential Hazards Critical Safety Practices Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

Equipment 
Decontamination 

Slips, Trips, Falls • Clear walkways, work areas of equipment, 
vegetation, tools and debris  

• Mark, identify, or barricade other obstructions 
• Clean heavy objects of oil/grease or other slippery 

contamination before attempting to lift/remove 
• Wear gloves with grip improving surfaces for 

handling large, slippery objects 
• Clean up spills or water accumulation in walkways 

  

 Struck by/Against 
Heavy Equipment, 
Protruding Objects 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before 

approaching equipment  
• Understand and review hand signals 
• Step away from equipment when bucket 

adjustments are made 
• Do not attempt verbal communication in high 

noise backgrounds 

Warning vests, hard 
hat safety glasses, 
goggles and face 
shield, steel toe work 
boots 

 

 Inhalation and 
Contact with 
Hazardous 
Substances, & 
Splashes 

• Provide workers proper skin, eye and respiratory 
protection based on the exposure hazards 
present  

• Review hazardous properties of site contaminants 
with workers before operations begin 

• Wear hard hats, safety glasses with side shields, 
or goggles with splash shields and steel-toe 
safety boots 

 
 
 
 

PVC rain suit or poly-
coated Tyvek®, inner 
sample gloves, outer 
nitrile gloves, boot 
covers, full-face 
shield and goggles. 
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ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION 
 

Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 

 
Task 

Breakdown 
Potential Hazards Critical Safety Practices Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

Equipment 
Decontamination 
(continued) 

Burns • Wear proper gloves, face shield/safety goggles, 
shin and toe guards, and splash suits to protect 
workers from skin burns and injury when 
operating laser (high pressure washers) 

• Tape gloves to PPE sleeves to lessen the 
possibility of hat water entering gloves 

• Use hand tools to loosen connections and 
position body to avoid pressure discharge 

• Wear shin and toe guards to protect from burns, 
lacerations and similar injuries 

Goggles and face 
shield, shin and toe 
guards 

 

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Obey sensible lifting limits  (60 lb. maximum per 

person manual lifting)  
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward loads 
• Avoid actions/activities that contribute to 

overexertion 
• Warm up muscles before engaging in manual 

lifting activities 
• Review lifting posture/techniques regularly at 

safety meetings 
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ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION 
 

Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 

 
Task 

Breakdown 
Potential Hazards Critical Safety Practices Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

 
 

Equipment 
Decontamination 
(continued) 

Sharp Objects/ Cuts 
and Punctures 

• Wear cut resistant work gloves when the 
possibility of lacerations or other injury may be 
caused by sharp edges/objects or working with 
hand tools  

• Maintain all hand and power tools in a safe 
condition  

• Keep guards in place during use 
• Guard or pad metal edges of objects frequently 

used (access panels, etc.) or 
manipulated/bypassed during maintenance 

• Position heavy objects to avoid manipulation 
while cleaning 

• Get assistance and dry glove surfaces to improve 
grip during object manipulation while cleaning 

Leather gloves  

 High Noise Levels • Use hearing protection when exposed to 
excessive noise levels (greater than 85 dBA over 
an 8-hour work period) 

Hearing protection  

 Repetitive Strains • Rotate job tasks on high vibration equipment 
• Wear vibration reducing gloves 

  

 Strains and Sprains • Maintain a safe stance and body position 
operating pressurized equipment 

• Avoid rushing  

  

 High Ambient 
Temperature 

• Monitor for Heat stress in accordance with Shaw 
Health and Safety Procedures HS400 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool shaded area 

 Meteorological 
Equipment 
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ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION 
 

Completed by: Kym Edelman, CSP                                            Reviewed by: __________________________________________ 
Date: 10/1/2009                                                                              Date: _________________________________________________ 
 

 
Task 

Breakdown 
Potential Hazards Critical Safety Practices Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

• During rest breaks, replenish body fluids by 
drinking plenty of fluids (water and Gatorade type 
liquids).  Do not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, 

do not take salt tablets 
EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Pressure Washer 
• Shovels 
 
 
 

• Equipment inspections 
• Inspection of all emergency equipment (i.e.: first 

aid kits, fire extinguishers) 

• Review SSHP 
• Review site-specific AHA with all task 

personnel 
• Review Health and Safety Procedure 

HS303 
• Review site specific contamination 
• Review operation manuals for the 

pumps and related equipment 
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Directions to Health Resource Clinic 
Center for Occupational & Environmental Health 

19 Rye Street 
Portsmouth, NH 03801 

(603) 766-2643 
  

 
Summary:  5.4 miles (12 minutes) 
 

Time Mile Instruction For Toward 
9:00 
AM 

0.0 Depart near Kittery Foreside on Walker 
St (North) 

0.2 mi  

9:00 AM 0.2 Bear LEFT (West) onto SR-103 [Walker St] 0.5 mi  
9:02 AM 0.7 Bear RIGHT (West) onto SR-103 [Government 

St] 
0.1 mi  

9:02 AM 0.9 Bear LEFT (North-West) onto Bridge St 0.2 mi  
9:03 AM 1.0 Turn LEFT (South-West) onto US-1 Byp 0.3 mi  
9:04 AM 1.3 Entering New Hampshire   
9:04 AM 1.3 Road name changes to SR-1 Byp 1.3 mi  
9:06 AM 2.7 At roundabout, take the FIRST exit onto SR-16 

[Spaulding Tpke] 
0.9 mi US-4 / RT-16 / Dover / Durham 

9:07 AM 3.6 Road name changes to US-4 [SR-16] 0.4 mi  
9:08 AM 4.0 At exit 1, keep RIGHT onto Ramp 0.3 mi Pease International Tradeport / 

Gosling Rd. / N.H. Air Gaurd 
9:08 AM 4.3 Turn LEFT (West) onto Gosling Rd 164 yds  
9:08 AM 4.4 Road name changes to Pease Blvd 0.3 mi  
9:09 AM 4.7 Turn LEFT (South) onto International Dr 0.7 mi  
9:11 AM 5.4 Turn LEFT (North-East) onto Rye St 98 yds  
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Directions to Portsmouth Regional Hospital 
333 Borthwick Avenue 
Portsmouth, NH 03801 

603-436-5110 

 
Summary:  3.7 miles (9 minutes) 
 

Time Mile Instruction For Toward 
9:00 
AM 

0.0 Depart near Kittery Foreside on Walker 
St (North) 

0.2 mi  

9:00 AM 0.2 Bear LEFT (West) onto SR-103 [Walker St] 0.5 mi  
9:02 AM 0.7 Bear RIGHT (West) onto SR-103 [Government 

St] 
0.1 mi  

9:02 AM 0.9 Bear LEFT (North-West) onto Bridge St 0.2 mi  
9:03 AM 1.0 Turn LEFT (South-West) onto US-1 Byp 0.3 mi  
9:04 AM 1.3 Entering New Hampshire   
9:04 AM 1.3 Road name changes to SR-1 Byp 1.8 mi  
9:07 AM 3.1 Turn RIGHT (West) onto Borthwick Ave 0.6 mi  
9:09 
AM 

3.7 Arrive 333 Borthwick Ave, Portsmouth, 
NH 03801 
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Site Specific Health & Safety Plan 
Amendment Documentation 

 
Project Name:     Project No. 
 
Amendment No.     Date:  
 
The Amendment Addresses the Following Sections:  
 
 
 
Task(s) Amendment Affects:. 
 
 
 
 
 
 
Reason For Amendment:  
 
 
 
 
 
 
Amendment: 
 
 
 
 
 
 
 
Completed by:    Approved by:  
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1.0 INTRODUCTION 

1.1 PURPOSE 

This Hurricane Preparedness Plan (HPP) outlines the general responsibilities and actions to be 
taken in preparation for and response to a hurricane or hurricane warnings at the project site.  All 
personnel should understand that predicting the occurrence and path of a hurricane is difficult, 
however the risk can be minimized and controlled by following the procedures in this plan. 

1.2 SCOPE 

This procedure is applicable to all site personnel, including subcontractors; temporary 
construction facilities; and remediation equipment present at the project site. 

1.3 DISCUSSION 

This procedure provides information on how to protect personnel and property in the event of a 
hurricane.  In the area of the project site, attention must be paid to all hurricanes, since there is no 
way to determine with 100 percent accuracy whether a hurricane will actually hit the area until a 
few hours before landfall. 

The following table demonstrates that the accuracy of forecasting where a hurricane landfall will 
occur is very low more than 24 hours in advance of a storm. 

Hours Before Landfall Maximum Probability Values 
72 Hours 10 Percent 
48 Hours 13-18 Percent 
36 Hours 20-25 Percent 
24 Hours 35-45 Percent 
12 Hours 60-70 Percent 
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2.0 DEFINITIONS 

The following definitions apply to various terms used in this document. 

Conditions of Readiness (COR): 

Condition V - Destructive winds are possible at the site within 96 hours.  Normal daily job-site 
cleanup and good housekeeping practices. 

Condition IV - Destructive winds are possible at the site within 72 hours.  Normal daily job-site 
cleanup and good housekeeping practices.  Collect and store in piles or containers, scrap lumber, 
waste material, and rubbish for removal and disposal at the end of each work day.  Maintain the 
construction site, including storage areas, free of accumulation of debris.  Stack form lumber in 
neat piles less than four feet high.  Remove all trash debris and other objects which could 
become missile hazards.  Contact the Navy representative for Condition requirements, updates, 
and completion of required actions. 

Condition III - Destructive winds are possible at the site within 48 hours.  Maintain Condition 
IV requirements.  Begin securing the job-site for and taking those actions necessary for 
Condition I that cannot be completed within 18 hours.  Cease all routine activities that might 
interfere with securing operations.  Begin collecting and stowing all gear and portable 
equipment.  Make preparations for securing buildings.  Review requirements pertaining to 
Condition II and continue action as necessary to attain Condition III readiness. 

Condition II - Destructive winds are possible at the site within 24 hours.  Curtail or cease 
routine activities until securing operations are complete.  Reinforce or remove form work and 
scaffolding.  Secure machinery, tools, equipment and materials, or remove from job site.  Expend 
every effort to clear all missile hazards and loose equipment from the job-site.  Contact the Navy 
for weather and COR updates and completion of required actions.   

Condition I - Destructive winds are possible at the site within 12 hours.  Perform and complete 
all remaining actions required for lower conditions of readiness.  Secure the job-site and leave 
the government premises.   
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Destructive Winds - Generally winds reaching or exceeding the force of a tropical storm (> 39 
miles per hour [mph] or 34 knots).  Winds from any storm system (tropical or otherwise) that are 
determined to have the potential to cause property damage or personal injury that would warrant 
a Condition IV alert. 

Gale - Non-tropical windstorm with winds 38 to 63 mph (33 to 55 knots). 

Hurricane Watch - An announcement for specific areas where a hurricane or an incipient 
hurricane poses a possible threat to a coastal area, generally within 36 hours.  

Hurricane Warning - A warning that sustained winds of 74 mph (64 knots) or higher, 
associated with a hurricane are expected in a specified coastal area in 24 hours or less.  

Hurricane - A tropical cyclone in which the maximum sustained surface wind is 74 mph (64 
knots) or greater. 

Missile Hazard - Any object that may become airborne during high winds. 

Severe Weather - Any storm of tropical or non-tropical origin that has the capacity to produce 
destructive winds. 

Small Area Storms – Thunderstorms or tornadoes. 

Small Area Storms Condition I - Destructive winds, heavy rain, lightening and hail are 
imminent within 1-hour.   

Small Area Storms Condition II - Destructive winds, heavy rain, lightening and hail are 
expected within 6-hours. 

Storm - Non-tropical windstorm with winds 38 to 63 mph (33 to 55 knots). 

Storm Surge - An abnormal rise in sea level accompanying a hurricane or other intense storm, 
and whose height is the difference between the observed level of the sea surface and the level 
that would have occurred in the absence of the storm.  
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Storm Tide - The actual sea level resulting from the astronomical tide combined with the storm 
surge.  This term is used interchangeably with "Hurricane Tide.” 

Tornado - Violent rotating columns of air with winds 115 to 288 mph (100 to 250 knots). 

Tropical Depression - A tropical low pressure system in which the maximum sustained surface 
wind is 38 mph (33 knots) or less. 

Tropical Storm - A tropical low pressure system in which the maximum surface wind ranges 
from 39 to 73 mph (34 to 63 knots) inclusive.  This is the strength at which the National 
Hurricane Center applies a name to the storm.  

Tropical Storm Watch - Tropical storm conditions pose a threat to a coastal area generally 
within 36 hours. 

Tropical Storm Warning - A warning for tropical storm conditions with sustained winds within 
the range of 39 to 73 mph (34 to 63 knots) that are expected in a specified coastal area within 24 
hours or less.  
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3.0 RESPONSIBILITIES 

3.1 PROJECT MANAGER – FRED POULIN 

The Project Manager (PM) is responsible for ensuring that all adequate measures have been 
taken to prepare for hurricanes and to protect site personnel and property in the event of a 
hurricane.  The PM will ensure that ample resources are available to implement this plan and that 
all personnel are aware of this plan and their responsibilities. 

3.2 SITE SUPERINTENDENT- FRED POULIN 

The Site Superintendent (SS) will communicate all hurricane information to site personnel and 
keep the site personnel continually informed of the measures to be taken.  The SS is responsible 
for the coordination and direction of site equipment shut down and will oversee the preparation 
of site facilities for any imminent storm. The SS will oversee the coordination of both pre and 
post storm operations and will ensure that the proper material, equipment, and supplies are 
utilized to implement this procedure.  

3.3 SITE HEALTH AND SAFETY SPECIALIST- TBD 

The Site Health and Safety Specialist (SHSS) will monitor weather information, including the 
National Weather Service probability values for landfall.  The SHSS will maintain the necessary 
emergency supplies, and will periodically tour the site to ensure that proper steps are being taken 
to protect site personnel and property.  The SHSS will develop the emergency contact list will be 
maintained in a site dedicated vehicle. 

Note: When personnel identified in Section 3.0 leave the site, they are responsible for notifying 
the SS or a designated back up person.  The back up person will be instructed in their 
responsibilities in the event of a hurricane. 
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4.0 EMERGENCY OPERATING PROCEDURES 

Condition V - (Early Preparedness) 

The SS will notify the PM when a tropical storm has been named and/or any severe weather has 
the potential to produce destructive winds at the site within 96 hours.  This will initiate COR 
Condition V.  This phase will continue until:  

• The storm or condition is downgraded, 
• The storm track poses no threat to the site, 
• Condition IV begins. 

During Condition V, the progress of the storm will be monitored and tracked.  The PM will be 
contacted at least twice daily for Condition Requirements updates and to inform him of 
completion of required actions for Condition V. 

See Attachment A for the Hurricane Preparedness Responsibility Checklist Condition V. 

Condition IV - (Destructive winds are possible within 72 Hours)  

This COR starts when severe weather is within 72 hours of posing a threat to the project location.  
The SHSS will ensure that the following steps are taken: 

• Monitor the storm and inform the PM of its progress. 
• Check Personal Protective Equipment (PPE) supplies and equipment to determine if 

any shipments are required or if pending shipments should be advanced or postponed. 

During Condition IV, the progress of the storm will be continuously monitored and tracked.   
The SS will instruct site personnel to begin general cleanup of all loose materials that may pose a 
hazard during high winds or rain.  This will include removal of all debris, trash, and other items 
that may become missile hazards.  All lumber will be stacked in neat piles less than four feet 
high.   The PM will be contacted at least twice daily for Condition Requirements updates and to 
inform him of completion of required actions for Condition IV. 

The SS will keep all site personnel advised of the status of the storm and site preparation 
activities.  Due to the urgency and amount of work involved in preparing for a threatening storm, 
all construction operations that might interfere with securing operations, such as starting a major 
excavation, will cease.  
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The SS will ensure that the following steps are taken:  

• Fill fuel tanks in all equipment on site, 
• Secure stockpiled material on site, 
• Review requirements for Condition II with all site personnel, 
• Maintain condition IV requirements. 

See Attachment A for the Hurricane Preparedness Responsibility Checklist Condition IV. 

Condition III - Tropical Storm Warning (Destructive winds are possible within 48 Hours) 

This COR starts when severe weather places the project site under a tropical storm warning.  
Condition III activities will also start if a threatening tropical storm is upgraded to a hurricane, or 
a severe storm approaching the site has generated destructive winds in other locations.  The PM, 
SS and SHSS will determine when to cease all operations based upon current weather conditions 
and/or as directed by the NAVY.  If the storm or Condition is downgraded, the PM and SS will 
meet with the Program Manager and NAVY to decide if a downgrade of the COR is appropriate.  
Actions for Condition III will be maintained and the following shall also be completed: 

• Machinery, tools, equipment, and materials will be secured or removed form the site. 
• Take actions to secure job-site necessary for Condition II that cannot be completed 

within 18 hours. 

See Attachment A for the Hurricane Preparedness Responsibility Checklist Condition III. 

Condition II – (Destructive Winds are possible within 24 hours or a Small Area Storm is possible 
within 6 hours). 

Condition II begins when destructive winds are anticipated within 24 hours, a small area storm 
within 6 hours, and/or as directed by the NAVY.  The PM and SS will determine when to 
demobilize from the site based upon weather conditions.  During this phase the SS will direct the 
following actions:  

• Secure machinery, tools, equipment and materials or remove them from the job-site, 
• Conduct a roll call of personnel on site and inform the SHSS,  
• Notify personnel on leave of schedule changes, 
• Personnel needing to leave the project to attend to personal matters will notify their SS 

immediately, 
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• Heavy equipment will be secured according to the manufacturer’s recommendations, 
• All small field equipment will be secured,  
• All visitors from the site are evacuated, 
• Make a final site walk through to determine that the site is secure and clear all missile 

hazards from the job-site, 
• Inform the PM that all personnel are being released from the site. 

If the storm or Condition is downgraded, the PM and SS will meet to decide if a downgrade of 
the phase is necessary.  

See Attachment A for the Hurricane Preparedness Responsibility Checklist Condition II.  

Condition I - (Destructive winds are anticipated within 12 hours or a Small Area Storm is imminent 
within 1 hour)  

• Complete all remaining actions required for lower conditions of readiness, 
• Secure job-site access and evacuate to safe refuge. 

See Attachment A for the Hurricane Preparedness Responsibility Checklist Condition I. 

Resume Site Operations 

The PM will contact the Program Manager to determine when site operations will resume.  
Although the hurricane/severe weather has passed, hazards may still exist because of water 
damage, other hazardous conditions, dangers from electric shock, poisonous snakes, etc.   

The SS and SHSS will conduct a damage survey with the PM.  Photographs of the storm damage 
at the site will be taken by the SS or SHSS.  They will develop a prioritized recovery plan from 
the survey findings.  Subsequently, all site personnel will be notified when it is safe to return to 
work.  Required personnel and subcontractor expertise will be mobilized to the site to repair any 
damaged equipment.  

See Attachment A for the Hurricane Preparedness Responsibility Checklist Resume Site 
Operations. 
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5.0 DEBRIEFING 

Following the return to work of site personnel, the SS will conduct a debriefing with site 
personnel.  The debriefing will accomplish the following objectives: 

• Finalize a recovery plan, 
• Review the HPP for effectiveness, 
• Suggest and agree on improvements to the plan, 
• Incorporate plan changes. 

When completed, the PM and SS will meet with site personnel to discuss any corrective actions 
or changes in this plan.  
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6.0 REFERENCES 

The list of emergency telephone numbers is included as Attachment B.  In addition, an example 
of a Hurricane Tracking Chart is presented in Attachment C. 

The following references and sources of information may be consulted for additional guidance 
on hurricane preparedness and response.   

• Disaster Planning Guide for Business and Industry, Federal Emergency Management 
Administration (FEMA). 

• United States Department of Commerce; National Oceanic and Atmospheric 
Administration (NOAA). 
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Condition V 
(Early Preparedness) 

 
Date/Time Entered Condition V:_______________________________ 
 
Severe Weather/Tropical Storm: _______________________________ 
 
Action Items: 
 

  Notify Project Manager  
 

  Track of Storm Poses No Threat 
 

  Storm or Condition is Downgraded 
 

  Upgrade to Condition IV 
 
Storm Location 

Date/Time:______________________ Date/Time:______________________ 

Location/Coordinates:_________________ Location/Coordinates:_________________ 

  

Date/Time:______________________ Date/Time:______________________ 

Location/Coordinates:_________________ Location/Coordinates:_________________ 
 

Condition V Action Items Complete:_____________________  Date:_______________ 
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Condition IV  
(Destructive Winds are possible  within 72 hours) 

 
Date/Time Entered Condition IV:_______________________________ 
 
Action Items: 
 

  Notify Project Manager. 
 

  Notify Site Personnel. 
 

  Assemble shift personnel to begin preparation. 
 

  Track storm on hurricane tracking map (Attachment C) (if applicable). 
 

 Secure all heavy equipment located at the site in accordance with manufacturer’s 
specifications. All equipment will be moved to a secured site location. 

 
  All equipment fuel tanks will be filled. 

 
  All subcontractors with equipment or supplies on-site will be notified to begin removal 
procedures. 

 
Condition IV Action Items Complete:_________________________ Date:______________ 
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Condition III  
(Destructive Winds are possible within 48 hours) 

 
Date/Time Entered Condition III:_______________________________ 
 
Action Items: 
 

  Provide the status of the storm to site personnel on an hourly basis. 
 

  Take actions to secure job-site necessary for Condition I that cannot be accomplished in 18 
hours. 

 
  Recheck all items on checklist IV to ensure they are complete (i.e. gas tanks are still filled). 

 
 

See itemized equipment checklist (itemized list of equipment to be secured/removed and COR 
for action) 

 

 

 

Condition III Action Items Complete:________________________ Date:______________ 
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Itemized Equipment Checklist, Condition III. 
 
Equipment 

 
Secure in Place 

 
Remove from Project Site 
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Condition II 
Destructive Winds are possible within 24 hours or 

a Small Area Storm is possible within 6 hours) 
 
Date/Time Entered Condition II:_______________________________ 
 
Action Items: 
 

  Evacuate all visitors from the site. 
 

  Conduct a role call of site personnel and inform the Project Manager. 
 

  Check the status all incoming shipments of supplies and equipment. 
 

  Remove all unnecessary vehicles from the site. 
 

  Secure heavy equipment in accordance with manufacturer’s specification. 
 

  Secure all valuable records and equipment. 
 

  Release personnel from the site. 
 

  Recheck all items on checklist IV and III to ensure they are complete (i.e.: gas tanks are still 
filled). 
 
Condition II Action Items Complete:__________________________  Date:______________ 
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Condition I  
(Destructive Winds are possible within 12 hours or 

a Small Area Storm is imminent within 1 hour) 
 

 
 
Date/Time Entered Condition I:_______________________________ 
 
Action Items: 
 

  Complete all action items for lower conditions of readiness. 
 

  Secure job-site access and evacuate to safe refuge. 

 

 

 
Condition I Action Items Complete:___________________________  Date:______________ 
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Resume Site Operations 
 
Date/Time Resume Site Operations:_______________________________ 
 
Action Items: 
 

  Conduct a damage survey. 
 

  Notify all site personnel when to return to work. 
 

  Develop a prioritized recovery plan. 
 

  Inspect electrical equipment before re-energizing to detect and repair damage. 
 

  Provide bottled water for drinking until normal drinking water is deemed safe to drink. 
 

  Remove storm debris from site. 
 

  Notify Program Manager of the resumption of site activities. 
 
 
 
Resume Site Operations Action Items Complete:________________  Date:______________ 
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EMERGENCY PHONE NUMBERS
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Table B.1 Emergency Telephone Numbers 
 

  
Local Agencies  
 Police 
 Ambulance 
 Fire 
 

 
911 

Hospital  
Portsmouth Regional Hospital 
333 Borthwick Avenue 
Portsmouth, NH 03801 
 
Health Resource Clinic 
Center for Occupational & Env. Health 
19 Rye Street 

Portsmouth, NH 03801 
 
Directions to the Health Resource Clinic and the hospital are located in 
Appendix D 

 
(603) 436-5110 
 
 
 
 
(603) 766-2643 
 
 

See Attachment 4 for directions to the hospital and clinic. 
National Poison Control Information Center (800) 222-1222 
Center for Disease Control 
National Response Center 

(404) 639-3311 
(800) 424-8802 

Navy Personnel: 
 COR - Zane Perry   
                
  
              FEAD – John Gildersleeve 
 
              RPM – Linda Cole 
 

 
(757) 322-4777 (office) 
(757) 619-4611 (cellular) 
 
(207) 438-2536 
 
(757) 444-0806 
 

Shaw Personnel: 
 Project Manager – Fred Poulin 
 
 Site Superintendent – Fred Poulin 
 
               Site QC Manager - TBD 
 
               Site Health and Safety Specialist - TBD 
 
 Program Safety Manager - Kym Edelman, CSP 
 
 
 Program CIH – Dave Mummert 
 
 EHS Director - Mike Zustra 
 

 
(401) 474-0867 (cellular) 
 
(401) 474-0867 (cellular) 
 
 
 
 
 
(757) 435-5384 (cellular) 
(757) 640-6950 (office) 
 
(419) 425-6129 (office) 
 
(614) 834-4819 (office) 

Shaw E & I (24 hour) (866) 299-3445 
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ATTACHMENT C 
HURRICANE TRACKING MAP
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ATTACHMENT 7 
SAFETY PLAN ACKNOWLEDGEMENT
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WORKER ACKNOWLEDGEMENT TO SITE HEALTH AND SAFETY PLAN 
Page 1 of 3 
. 
I have been informed of, and will abide by, the procedures set forth in the SHSP 
developed for Basewide Remedial Actions.  I also have been properly trained, medically 
monitored, and fit tested, as required, for the work that I am to perform. 
 
Name Date 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



FINAL SITE HEALTH AND SAFETY PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133553 

 

 
 
THE SHAW GROUP ATTACHMENT 7 - SAFETY PLAN ACKNOWLEDGEMENT FORM  

WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 
 

Page 2 of 3 
 
I have been informed of, and will abide by, the procedures set forth in the SHSP 
developed for Basewide Remedial Actions.  I also have been properly trained, medically 
monitored, and fit tested, as required, for the work that I am to perform. 
 
Name Date 
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WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 
 

Page 3 of 3 
. 
I have been informed of, and will abide by, the procedures set forth in the SHSP 
developed for Basewide Remedial Actions.  I also have been properly trained, medically 
monitored, and fit tested, as required, for the work that I am to perform. 
 
Name Date 
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OSHA 300 LOG 
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Attention:  This form contains information 
relating to employee health and must be used 
in a manner that protects the confidentiality of 
employees to the extent possible while the 
information is being used for occupational 
safety and health purposes. 

  
 

 

 
 

  

  

OSHA's Form 300 (Rev. 01/2004)  Year 2009    

Log of Work-Related Injuries and Illnesses U.S. Department of Labor 
Occupational Safety and Health Administration 

 
                                    
You must record information about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer, days away from work, or medical treatment beyond 
first aid.  You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health care professional.  You must also record work-related injuries and 
illnesses that meet any of the specific recording criteria listed in 29 CFR 1904.8 through 1904.12.  Feel free to use two lines for a single case if you need to.  You must complete an injury and illness 
incident report (OSHA Form 301) or equivalent form for each injury or illness recorded on this form.  If you're not sure whether a case is recordable, call your local OSHA office for help. 

 

 Form approved OMB no. 1218-0176 
  
Establishment name Shaw Environmental & Infrastructure, Inc. 

City   State   
   

Identify the person Describe the case Classify the case 
  

CHECK ONLY ONE box for each case based 
on the most serious outcome for that case: 

Enter the number of 
days the injured or ill 
worker was: 

Check the "injury" column or choose one type of 
illness: 

(A) (B) (C) (D)   (E) (F) 
Case 
No. 

Employee's Name Job Title  
(e.g., 

Welder) 

Date of 
injury or 
onset of 
illness 

(mo./day) 

Business Line 
- Project/Site 

Where the event 
occurred (e.g. Loading 
dock north end) 

Describe injury or illness, parts of body 
affected, and object/substance that directly 
injured or made person ill (e.g. Second 
degree burns on right forearm from 
acetylene torch) 

      
    (M) 

S
ki

n 
D

is
or

de
r 

R
es

pi
ra

to
ry

 C
on

di
tio

n 

P
oi

so
ni

ng
 

H
ea

rin
g 

Lo
ss

 

A
ll 

ot
he

r i
lln

es
se

s 

Death 

Days 
away 
from 
work 

Remained at work Away 
From 
Work 
(days) 

On job 
transfer 

or 
restriction 

(days) In
ju

ry
 

    

Job 
transfer or 
restriction 

Other 
record- 
able cases 

(G) (H) (I) (J) (K) (L) (1) (2) (3) (4) (5) (6) 
                                      
                                     
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
  Page totals     0 0 0 0 0 0 0 0 0 0 0 0 
  

 
Be sure to transfer these totals to the Summary page (Form 300A) before you post it. 

In
ju

ry
 

S
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n 
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to
ry

 
C
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n 

P
oi

so
ni

ng
 

H
ea

rin
g 

Lo
ss

 

A
ll 

ot
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r i
lln

es
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s 

 

 

Public reporting burden for this collection of information is estimated to average 14 minutes per response, including time to 
review the instruction, search and gather the data needed, and complete and review the collection of information.  Persons are 
not required to respond to the collection of information unless it displays a currently valid OMB control number.  If you have any 
comments about these estimates or any aspects of this data collection, contact:  US Department of Labor, OSHA Office of 
Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210.  Do not send the completed forms to this office. 

Page 1 of 1  (1) (2) (3) (4) (5) (6) 
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BLOOD BORNE PATHOGENS EXPOSURE CONTROL PLAN 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TASK ORDER WE03 
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Shaw Environmental and Infrastructure, Inc. 
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1.0 BLOOD-BORNE PATHOGEN EXPOSURE CONTROL PLAN 

Blood-borne pathogens are microorganisms (i.e., bacteria, virus) sometimes present in blood and 
certain body fluids, which are capable of causing human disease or death.  These pathogens can 
also be present on objects and surfaces that have had contact with infected blood or certain body 
fluids.  Blood-borne pathogens are also capable of causing human disease or death to 
unprotected people who come into contact with infected blood or body fluids.  Diseases caused 
by blood-borne pathogens include, but are not limited to, Hepatitis A, Hepatitis B, Hepatitis C, 
malaria, acquired immunodeficiency syndrome (AIDS), and other sexually transmitted diseases.  
The most significant of these and of greatest concern are Hepatitis B and AIDS. 

Hepatitis B is a serious disease caused by Hepatitis B virus (HBV), which attacks the liver.  The 
virus can cause lifelong infection, cirrhosis (scarring) of the liver, liver cancer, liver failure, and 
death.  Exposure symptoms include fever, fatigue, nausea, vomiting, muscle aches, loss of 
appetite, and jaundice (yellowing of the eyes or skin).  Hepatitis diagnosis is difficult because 
some symptoms are similar to the flu and may remain mild for an extended period of time.  The 
HBV can remain infectious for up to 10-days, even in dried blood.  Hepatitis B vaccine is 
available for all age groups to prevent Hepatitis B virus infection. 

Human immunodeficiency virus (HIV) is the virus that causes AIDS.  People with HIV have 
what is called HIV infection.  Some of these people will develop AIDS as a result of their HIV 
infection.  Humans may be infected with HIV for many years without experiencing any 
symptoms.  Upon development of AIDS, symptoms may include weight loss, skin lesions, dry 
cough, fever, fatigue, diarrhea, swelling of the lymph glands, and death.  Presently, no cure exists 
for HIV or AIDS, and no vaccination is currently available. 

A hazard exists for blood and other bodily fluids to be infected with dangerous, infectious 
pathogens.  Employees could become infected if they are exposed to these blood-borne 
pathogens. 

The purpose of this Blood-borne Pathogen Exposure Control Plan is to provide the information, 
procedures, and requirements necessary to prevent employee exposure to blood-borne pathogens. 

1.1 REGULATORY, REQUIREMENT, AND POLICY COMPLIANCE 

This Blood-borne Pathogen Exposure Control Plan has been prepared in compliance with: 

• 29 Code of Federal Regulations (CFR) 1910.1030, Blood-borne Pathogens. 
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• Safety and Health Requirements Manual, Engineering Manual (EM) 385-1-1 (United 
States Army Corps of Engineers [USACE], 2003), Section A.03.06. 

• Shaw HS 512, Handling of Blood or Other Potentially Infectious Material. 

1.2 EXPOSURE DETERMINATION 

Occupational Safety and Health Administration (OSHA) requires employers to perform an 
exposure determination, identifying employees who may incur occupational exposure to blood or 
other potentially infectious materials.  The exposure determination is made without regard to the 
use of personal protective equipment (PPE).  For exposure determination purposes, employees 
are considered to be exposed, even if they wear PPE. 

Activities at this project do not present a high risk of employee exposure to blood or other body 
fluids.  An exception to this would be under circumstances when personnel administer first aid 
care or cardiopulmonary resuscitation (CPR) to injured workers and when personnel clean-up 
areas and equipment that may have come in contact with blood as a result of the incident.  In 
these cases, there is reasonable potential for employee skin, eye, mucous membrane, or potential 
contact with blood or other bodily fluids. 

OSHA requires a listing of job classifications with identification of tasks performed in which 
some employees may have potential for occupational exposure.  This requirement is for 
employees to clearly understand the tasks that they may perform have a potential for 
occupational exposure to infectious materials.  The job classifications and associated tasks with 
an exposure potential are as follows: 

• Site Superintendent - Administer first aid or CPR; decontaminate or disinfect surfaces 
and articles that have contacted infectious materials, and prepare biohazard waste for 
temporary storage and subsequent disposal. 

• Site Health and Safety Specialist (SHSS) - Administer first aid or CPR; decontaminate 
or disinfect surfaces and articles that have contacted infectious materials, and prepare 
biohazard waste for temporary storage and subsequent disposal. 

• Laborer - Administer first aid or CPR; decontaminate or disinfect surfaces and articles 
that have contacted infectious materials, and prepare biohazard waste for temporary 
storage and subsequent disposal. 

These employees have potential for exposure to blood-borne pathogens when administering first 
aid or CPR and when performing post-accident clean-up operations due to: 
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• Contact or absorption of blood or blood-contaminated objects through open or broken 
skin (i.e., cuts, scratches, rashes). 

• Blood splashes to their eyes, nose, or mouth, or other mucous membranes. 

• Punctures through the skin with a contaminated sharp object (i.e., scissors). 

Workers can reduce their risk of contacting blood-borne pathogens by implementing the 
recommended work practices (outlined in this plan) before, during, and after responding to 
emergency medical incidents primarily involving personal injuries. 

1.3 SCHEDULE OF IMPLEMENTATION 

The procedures in this Blood-borne Pathogen Exposure Control Plan are to be implemented 
immediately. 

Implementation includes: 

• Verifying personnel, who are available to voluntarily provide first aid care and CPR 
and hold a valid training completion certificate from a reputable training provider 
(American Red Cross or American Heart Association).  

• The SHSS is responsible for verifying that an appropriate number of personnel have 
been trained in and hold valid certification to perform first aid and CPR. 

• Verifying that personnel voluntarily providing first aid care, CPR, post-accident clean-
up operations, and biohazard waste handling have received the specialized training 
meeting the requirements of 29 CFR 1910.1030, Blood-borne Pathogens; Safety and 
Health Requirements Manual, EM 385-1-1 (USACE, 2003), Section A.03.06; and 
Shaw HS512, Handling of Blood or Other Potentially Infectious Material.  This 
training is required for applicable personnel prior to the commencement of work and 
at least annually thereafter.  This training shall cover the following elements: 

– A copy of 29 CFR 1910.1030 and this procedure including an explanation of the 
contents. 

– A general explanation of the epidemiology and symptoms of blood-borne diseases. 

– An explanation of the modes of transmission of blood-borne pathogens. 

– An explanation of the appropriate methods for recognizing tasks and other 
activities that may involve exposure to blood and other potentially infectious 
materials. 
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– An explanation of the use and limitations of practices that will prevent or reduce 
exposure including appropriate engineering controls, work practices, and personal 
protective equipment. 

– Information of the types, proper use, location, removal, handling, decontamination, 
and/or disposal of personal protective equipment. 

– An explanation of the basis for selection of PPE. 

– Information on the Hepatitis B vaccine, including information on its efficacy, 
safety, and the benefits of being vaccinated. 

– Information on the appropriate actions to take and persons to contact in an 
emergency. 

– An explanation of the procedure to follow if an exposure incident occurs including 
the method of reporting the incident and the medical follow-up that will be made 
available. 

– Also information on the medical counseling that is provided for exposed 
individuals. 

– An explanation of required signs and labels. 

The SHSS is responsible for verifying that this blood-borne pathogen training has occurred. 

• Verifying that engineering controls are readily available at the project for use in an 
emergency.  Engineering controls for this project include: 

– (Three) Red-bags for temporary storage of contaminated PPE and cleaning 
materials. 

– (One) Appropriately labeled, 30-gallon hard-plastic container for the temporary 
storage of red-bagged waste. 

– (One) Whisk-broom and dust pan for cleaning up contaminated broken glass. 

– (One) Gallon container of Clorox household bleach. 

– (One) Large utility sponge. 

– (Three) Rolls paper towels. 

– (One) Container of liquid disinfectant hand soap. 

– (Three) “Biohazard” warning labels. 

– (Ten) Individually packaged disinfectant towelettes. 

– (Three) CPR barriers. 
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The SHSS is responsible for verifying that this inventory of engineering controls is 
readily available at the project site for emergency use. 

Verify that the appropriate PPE for use in an emergency is readily available at the project site.  
PPE is necessary to prevent employee exposures to infectious materials.  The necessary PPE, 
which shall be maintained separately for use in an emergency include: 

• (Three) Face-shields with ratcheting head-suspension, 

• (Three-pair) Safety glasses with clear lens, 

• (Box of 100) Disposable Nitrile examination gloves, 

• (Three pair) Poly-coated or Saran-coated disposable Tyvek® coveralls with attached 
hood, and 

• (Three-pair) Vinyl or latex disposable boot covers. 

The SHSS is responsible for verifying that the above inventory of PPE is readily available at the 
project site for emergency use. 

1.4 WORK PRACTICE CONTROLS 

Work practice controls reduce the likelihood of exposure by altering the manner in which a task 
is performed.  The work practice controls outlined in this section are applicable to the 
administration of first aid and the subsequent clean-up operations. 

Work practice controls shall be instituted whenever there is potential for employee contact with 
blood and bodily fluid.  Situational examples where these controls are to be implemented 
include, but are not limited to: 

• The voluntary administration of first aid care, such as application of bandages to 
minor or major cuts and abrasions of another person.  This care may allow for contact 
with sores, wounds, broken skin, blood, or other bodily fluids. 

• The voluntary administration of first aid care, such as providing CPR. 

• Clean-up activities involving handling soiled articles (e.g., gauze, bandages, 
compresses, etc.) and the decontamination or disinfecting of surfaces and articles that 
have contacted potentially infectious materials, such as blood or other bodily fluids. 
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• Prepare biohazard waste for temporary storage and subsequent disposal. 

Based upon professional judgment, an employee may choose to temporarily forego the use of 
PPE if the employee determines that the use of the PPE will further jeopardize his well being or 
that of the injured worker.  This limited application must be carefully evaluated and considered 
by the employee.  If this situation does occur, Shaw will investigate and document the 
circumstances in an effort to provide alternative means to avoid further occurrence. 

The following are specific work practice controls that shall be implemented in the above noted 
situations or whenever an employee determines that the implementation of these work practices 
is prudent or necessary: 

• The appropriate PPE shall be donned prior to engaging in any activities that have the 
potential for employee contact with potentially infectious materials, such as blood or 
other bodily fluids. 

• Hands and face will be washed as soon as possible after engaging in any activities that 
have the potential for employee contact with potentially infectious materials, such as 
blood or other bodily fluids.  If wash facilities are not readily available, individually 
packaged disinfectant towelettes may be used in the interim. 

• Eating, drinking, or smoking is not allowed in any work area where a potential exists 
for occupational exposure to blood borne pathogens. 

• Open wounds or cuts shall be promptly bandaged. 

• Work surfaces and areas shall be cleaned/disinfected immediately after being 
contacted by potentially infectious materials.  A 10% bleach solution (one part bleach 
added to nine parts water) shall be applied and allowed to have a contact time of 15-
minutes.  Non-disposable articles, equipment, or materials contaminated with 
potentially infectious materials shall be similarly cleaned/disinfected prior to reuse. 

• All bins, pails, cans, and similar receptacles intended for reuse, which have become 
contaminated with blood or other potentially infectious materials shall be 
cleaned/disinfected immediately after use. 

• Broken glassware, which may be contaminated, shall not be picked up directly by 
hand.  Broken glass shall be picked-up using mechanical means, such as by using a 
whiskbroom and dustpan. 



BLOOD BORNE PATHOGENS EXPOSURE PLAN 
INTERIM REMOVAL ACTIONS, OU2 DRMO IMPACT AREA 

PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE 
PROJECT NO. 133533 

 

 
THE SHAW GROUP BLOOD-BORNE PATHOGEN EXPOSURE CONTROL PLAN   7 

• All PPE shall be immediately removed upon leaving the potentially contaminated 
work area, or as soon as possible if visibly contaminated.  The contaminated PPE shall 
be placed in a labeled “red-bag” and then placed in the 30-gallon container for 
temporary storage and subsequent disposal. 

• Any clothing that has contacted blood or other potentially infectious fluids shall be 
removed as soon as possible. 

• Any clothing that has contacted blood or infectious fluids shall be placed in a labeled 
“red-bag” and then placed in the 30-gallon container for temporary storage and 
subsequent disposal. 

1.4.1 Universal Precautions 

Universal precautions is a method of infection control, which operates on the assumption that all 
human blood and bodily fluids are to be treated as if they are known to be infectious for HIV, 
HBV, or other blood-borne pathogens.  Universal precautions shall be observed to prevent 
contact with blood or other potentially infectious materials.  Universal precautions consist of the 
following practices: 

• All workers shall routinely use appropriate barrier precautions to prevent skin and 
mucous-membrane exposure when contact with blood or other body fluids is 
anticipated.  Gloves should be worn for touching blood and body fluids, mucous 
membranes, or non-intact skin and for handling items or surfaces contaminated with 
blood or body fluids.  Masks and protective eye wear or face shields shall be worn 
during procedures that are likely to generate droplets of blood or other body fluids to 
prevent exposure of mucous membranes of the mouth, nose, and eyes.  Protective suits 
shall be worn during procedures that are likely to generate splashes of blood or other 
body fluids. 

• Hands and other skin surfaces shall be washed immediately and thoroughly if 
contaminated with blood or other body fluids.  Hands shall be washed immediately 
after gloves are removed, using a disinfectant soap. 

• CPR barriers or other ventilation devices should be available for use in areas in which 
the need for resuscitation is foreseeable. 

• Workers who have exudative lesions or weeping dermatitis shall be excluded from 
handling potentially infectious materials until the condition resolves. 
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• Pregnant workers should be especially familiar with and strictly adhere to precautions 
to minimize the risk of transmission. 

1.4.2 Personal Protective Equipment 

The proper use of PPE is an effective work practice control.  The following requirements for 
PPE are mandatory whenever there is potential for employee contact with blood and bodily fluid: 

• Inspect PPE prior to use to verify it is in good working order and without defects. 

• Blood or other potentially infectious materials. 

• Disposable (single use) gloves, such as surgical or examination gloves, shall be 
replaced when visibly soiled, torn, punctured, or when their ability to function as a 
barrier is compromised.  Gloves should be changed as soon as possible after contact 
with blood or body fluids.  After use, remove gloves from top to bottom inside out, not 
allowing unprotected skin to contact the exterior of the gloves.  Hands and other skin 
surfaces shall be washed with disinfectant soap immediately after care has been 
rendered or clean up has been completed.  Gloves reduce the incidence of blood 
contamination of hands, but they cannot prevent penetrating injuries caused by sharp 
objects.  Do not reuse gloves once removed.  A CPR barrier shall be used when 
administering CPR. 

• Protection for the eyes, face, hands, body, feet, and against inhalation hazards shall be 
provided as appropriate for each job. 

• Gloves shall be worn when employee has the potential for the hands to have direct 
skin contact with blood, other potentially infectious materials, mucous membranes, 
non-intact skin, and when handling items or surfaces soiled with such. 

• Masks and eye protection or chin-length face shields shall be worn whenever splashes, 
spray, splatter, droplets, or aerosols of blood or other potentially infectious materials 
may be generated and there is a potential for eye, nose, or mouth contamination. 

• Fluid-resistant clothing (e.g. coated Tyvek suits) shall be worn if there is a potential 
for splashing or spraying of blood or potentially infectious materials.  Coated Tyvek 
coveralls shall also be worn during clean-up activities involving decontamination or 
disinfecting of surfaces and articles that have contacted potentially infectious 
materials, and when preparing biohazard waste for temporary storage and subsequent 
disposal. 
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• Fluid-resistant clothing (e.g. coated Tyvek suits) shall be worn if there is a potential 
for clothing becoming soaked with blood or other potentially infectious materials. 

• Fluid-proof coverings shall be worn if there is a potential for shoes or boots to contact 
blood or other potentially infectious materials. 

• Disposable nitrile or vinyl gloves shall be worn for touching blood and body fluids 
requiring universal precautions, mucous membranes, or non-intact skin and for 
handling items or surfaces soiled with blood or body fluids to which universal 
precautions apply. 

1.4.3 Waste Handling 

All wastes generated as a result of administering emergency first aid care and the subsequent 
clean-up activities shall be placed in red-bags, labeled as a biohazard, and kept separately from 
other trash.  Wastes used in medical emergency treatment (i.e., gloves, towels, gauze) shall also 
be bagged and stored in an identical manner.  Red-bagged, biohazard waste shall be placed in the 
30-gallon collection container, labeled, and secured for temporary storage and disposal.  
Additional containers shall be obtained as needed and containers shall not be overfilled. 

1.5 BIOHAZARD WASTE DISPOSAL 

A Shaw Transportation and Disposal Coordinator shall be contacted to arrange for proper 
disposal of biohazard wastes.  The waste shall remain secured on-site in labeled container(s) 
until disposal arrangements have been made at an approved disposal facility.  Disposal of the 
infectious waste container(s) shall be in accordance with applicable local, state, and federal 
regulations. 

1.6 MEDICAL REQUIREMENTS 

Employees receive medical evaluations in accordance with Shaw Procedure HS100 Medical 
Policies and Procedures.  The medical requirements of this exposure control plan include 
provisions for vaccinations to all exposed employees as well as for post-exposure procedures and 
evaluation.  All employees with potential for occupational exposure to blood-borne pathogens 
shall receive the Hepatitis B vaccination and tetanus vaccination prior to workplace exposure, 
unless they read and sign the Hepatitis B and Tetanus Vaccination Declination Form (see 
attached). 

1.6.1 Hepatitis B Vaccination 

All potentially exposed employees will have made available to them at no cost a Hepatitis B 
vaccination.  Recombivax or Accelerated Recombivax vaccines shall be utilized.  If the 
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employee has previously received the Hepatitis B vaccination and/or antibody testing reveals that 
the employee is immune, a new vaccination is not required.  Employees may be subjected to 
occupational exposure immediately after receiving the first shot in the Hepatitis B vaccination 
series.  Antibody testing shall be performed 30-days after completing the Hepatitis B vaccination 
series.  Employees unable to develop immunity shall be precluded from further occupational 
exposure.  If a physician recommends a booster dose(s), the doses shall be provided according to 
standard recommendations for medical practice.  The employee will also receive training as to 
the vaccine's efficacy, safety, benefits, and consequences prior to administration.  The 
vaccination series may also be initiated within 24-hours of an incident with exposure potential.  

1.6.2 Tetanus Vaccination 

All employees subject to this policy shall maintain current status documentation of tetanus 
vaccination (current status for tetanus vaccination is within 5 years.)  All potentially exposed 
employees shall be offered a tetanus vaccination at no cost. 

1.6.3 Post-Exposure Procedures and Evaluation 

All exposure incidents shall be reported as required by Shaw HS020, Accident Prevention 
Program: Reporting, Investigation, and Review.  The Corporate Medical Director shall be 
advised in addition to standard notification procedures. 

Following a report of an exposure incident, each involved employee shall be offered a 
confidential medical evaluation and follow-up, which includes at least the following elements: 

• Documentation of the route(s) of exposure. 

• HBV and HIV antibody status of the source patient(s) (if known), and how the 
exposure occurred. 

• The medical confidentiality rights of the source patient shall be preserved at all times. 

• If the source patient can be determined and permission is obtained, collection of and 
testing of the source patient's blood to determine the presence of HIV or HBV 
infection shall be conducted under the direction of the attending physician. 

• Collection of blood from the exposed employee as soon as possible after the exposure 
incident for the determination of HIV and/or HBV status.  Actual core antibody and 
surface antigen testing of the blood or serum sample may be done at that time or at a 
later date if the employee so requests.  If the test is deferred, arrangements shall be 
made through the attending physician to properly archive the specimen. 
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• Follow-up of the exposed employee including antibody and antigen testing, 
counseling, illness reporting, and safe and effective post-exposure prophylaxis, 
according to standard recommendations for medical practice as defined by the 
Corporate Medical Director. 

Where applicable laws require employee consent, documented consent shall be obtained prior to 
testing.  If an employee refuses the blood test, documentation of the refusal will be made.  
Documentation of the test results shall be made available to the exposed employee(s).  All test 
results shall be kept confidential. 

1.6.4 Physician Information 

The following information shall be provided to the evaluating physician: 

• A copy of 29 CFR 1910.1030 and its appendices. 

• A description of the affected employee's duties as they relate to the employee's 
occupational exposure. 

1.6.5 Physician Opinion 

For each potentially exposed employee evaluation, the employee shall receive a copy of the 
evaluating physician's written opinion within 15 working days of the completion of the 
evaluation.  The written opinion shall be limited to the following information: 

• The physician's recommended limitations upon the employee's ability to receive 
Hepatitis B vaccination. 

• A statement that the employee has been informed of the results of the medical 
evaluation and that the employee has been told about any medical conditions resulting 
from exposure to blood or other potentially infectious materials, which require further 
evaluation or treatment. 

• Specific findings or diagnoses, which are related to the employee's ability to receive 
HBV vaccination.  Any other findings and diagnoses shall remain confidential. 

1.7 HAZARD COMMUNICATION 

There are regulatory requirements for labels, signs, and training.  The provisions and exceptions 
for these are contained in the subsections below. 

1.7.1 Warning Labels 

Containers used for disposal of blood-contaminated supplies and waste will be labeled in 
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accordance with the word "biohazard."  The following symbol shall be an integral part of the 
label: 

   
 
1.7.2 Warning Signs 

There are no designated areas for medical treatment on-site, because first aid is provided on an 
emergency basis only; therefore, warning signs are not applicable.  In cases of potential 
exposure, observers and nonessential personnel should be verbally warned to keep a safe 
distance from injured personnel. 

1.7.3 Employee Training Program 

All employees who are first aid/CPR trained and may provide assistance shall be trained in the 
requirements for voluntary providers as described in HS512, Handling Blood and Other 
Potentially Infectious Materials, this Blood-borne Pathogen Exposure Control Plan and its 
addenda, and the general provisions of this procedure. 

1.8 RECORDKEEPING 

There are federal record-keeping requirements for training, medical, and incident reporting 
documentation.  The provisions for keeping these records are contained in the subsections below. 

1.8.1 Training Records 

All employees covered under this exposure plan shall be trained as required.  A record of the 
training shall be appropriately generated.  The training record will contain the date of the training 
session(s), the contents or a summary of the training session(s), the names of persons conducting 
the training, and the names of all persons attending the training sessions. 

The training records will be maintained by the Shaw Training Department for at least five (5) 
years from the training date. 

1.8.2 Medical Records 

Medical records necessary for Shaw employees will include documentation of HBV vaccination 
status, medical follow-up, post-exposure testing, and a medical professional's written evaluation. 

The employee medical records will be forwarded to and maintained by Health Resources, 600 
West Cumming Park, Suite 3400, Woburn, Massachusetts 01801-6350 for inclusion in the 
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employee's medical file.  Confidentiality of all medical records shall be maintained. 

Shaw maintains employee medical records for the duration of the employee's employment plus 
30 years thereafter.  If, for whatever reason, Shaw no longer does business and no successor 
exists, Shaw will notify the director of the National Institute for Safety and Health (NIOSH) in 
writing three months prior to the disposal of records.  If so directed, the records shall be 
transferred to the director of NIOSH. 

1.8.3 Incident Recording 

An incident that occurs as a result of rendering emergency medical care will be recorded on the 
OSHA 300 log as OSHA defines work-related injuries and illnesses.  All injuries involving the 
release of blood or bodily fluids must be immediately reported to the Project Certified Industrial 
Hygienist (CIH) for proper reporting and follow-up.  

1.9 PLAN REVIEW AND UPDATE 

This Blood-borne Pathogen Exposure Control Plan shall be reviewed and updated on an annual 
basis. 
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2.0 HEPATITIS B AND TETANUS VACCINATION DECLINATION 

Due to the potential for you to have occupational exposure to potentially infectious materials in 
your work, the company will provide and encourages you to accept, vaccination for Hepatitis B 
and Tetanus.  Information to assist you in this decision is provided below. 

2.1 TETANUS 

• A bacterial disease causing muscle spasms, seizures, and "lockjaw". 

• This single injection vaccination has few side effects. 

• There is minimal loss in protection if the vaccination is given at the time of an 
exposure/injury rather than in advance. 

2.2 HEPATITIS B 

• A viral infection of the liver. 

• About 9,500 occupational cases occur annually, mostly in health care workers, with 
about 200 deaths. 

• This three injection vaccination has few side effects. 

• Vaccination is 90 percent effective for at least seven years when given prior to 
exposure. 

• Vaccination is 70-88 percent effective when given within one week of exposure. 

• Hepatitis B can survive in the environment for 24-48 hours after drying. 

• Risk of infection from one cut or puncture wound from a contaminated object. 

• Hepatitis B Virus 6-30 percent. 

• Human Immunodeficiency Virus (AIDS) 0.5 percent. 
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If you wish to talk to a company doctor before making your decision, please ask the Health and 
Safety Manager to make arrangements for you.  If you choose to decline vaccination at this time, 
you must print and sign your name, and date the bottom of this form. 

I understand that due to my occupational exposure to blood or other potentially infectious 
materials I may be at risk of acquiring Hepatitis B Virus (HBV) infection. 

I have been given the opportunity to be vaccinated by Hepatitis B vaccine, at no charge to 
myself. However, I decline Hepatitis B vaccination at this time. I understand that by declining 
this vaccine, I continue to be at risk of acquiring Hepatitis B, a serious disease. 

If in the future I continue to have occupational exposure to blood or other potentially infectious 
materials and I want to be vaccinated with Hepatitis B vaccine, I can receive this vaccination 
series at no charge to me. 

 

Name (print)        

 

Signature          Date       
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         Initial Report 

                                Follow-up Report 
                        Final Report 

Contractor Significant Incident Report (CSIR) 
 

1.  General Information 
Contracting Activity/ROICC Office: 
 
 
 
Accident Classification: 
 

 Injury            Fatality               Environment             Procedural Issues               Lessons Learned 
 

 Illness          Property Damage                                    Other       
                                                                                                                                                                                                  
Involving: 
 

 Confined Space                    Equip/Mrt Ver/Mat Handling (Heavy Construction Equip.)         Hazardous Material 
 

 Crane and Rigging               Equip/Mrt Ver/Mat Handling(Material Handling)                          Trenching/Excavation 
 

 Diving                                    Equip/Mrt Ver/Mat Handling (Man-Lift/Elevated Platform)         Waterfront/Marine 
 

 Demolition/Renovation        Fall from Ladder        Fall from Scaffold                                  Other       
 
      Electrical                         Fall from Roof           Fire 
 
2.  Personal Information 
Name (Last, First, MI): 
 
 

Age: Sex: 

Job Title/Description 
 
 

Employed By: 

Supervisor Name (Last, First, MI) & Title: 
 
 

Was the person trained to perform this activity/task? 
                     Yes                  No 
 

What type of training was received (OJT, classroom, etc.)? 
 
 

Date of the most recent formal training and topics discussed? 

3.  Witness Information 
Witness #1:  Name (Last, First, MI): 
 

Job Title/Description 
 
 

Employed By: Supervisor Name (Last, First, MI): 
 
 

Witness #2:  Name (Last, First, MI): Job Title/Description: 
 
 

Employed By: Supervisor Name (Last, First, MI): 
 
  

Additional Witnesses:                                                                                                           Yes                           No 
(List any additional witnesses on a separate sheet and attach.) 
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4.  Contract Information 
Type of Contract: 
 

 A/E            BOS               CLEAN             Construction               Design Build                    FSCC                   FSSC 
 

 JOC          RAC               Service             Other           
 
Contract Number & Title: Industrial Group & Industrial Type: 

Prime Contractor Name/Address/Phone & Fax No: 
 
 
 
 
 
 
Safety Manager (Last, First, MI): 
 
Insurance Carrier: 
 
 

Subcontractor Name/Address/Phone & Fax No: 
 
 
 
 
 
 
Safety Manager (Last, First, MI): 
 
Insurance Carrier: 

5.  Accident Description 
Date of Accident: 
 
 

Time of 
Accident: 

Exact Location of Accident: 

Describe the accident in detail in your words:  (Use the back of page if you need additional space) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Direct Cause(s) of Accident: 
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Indirect Cause (s) of Accident: 
 
 
 
 
 
Action(s) taken to prevent re-occurrence or provide ongoing corrective actions: 
 
 
 
 
 
 
 
Corrective Action Beginning Date: Anticipated Completion Date: 

 
 

Personal Protective Equipment: 
 
             Available and used                   Available and not used                  Not Required 
 
             Not related to Mishap                Wrong PPE for job 
 
   List PPE Used: 
 
 
 
 
 

Type of Construction Equipment (Make, Model, Serial #, VIN#) Involved: 
 
 
 
 
Was Hazardous Material Spilled/Released?                                                         Yes               No 
 
   Please List Hazardous Material(s) Involved: 
 
 
 
Who provided first aid or cleanup of mishap site? 
 
 
 
Any blood-borne pathogen exposure, other than EMTs?                                  Yes               No 
 
   Who? 
 
 
 
List OSHA and EM-385-1-1 standards that were violated: 
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Was site secured and witness statements taken immediately?                        Yes               No 
 
   By Whom? 
 
 
 
 
 
 
 

6.  Injury Illness/Fatality Information 
Severity of Injury/Illness: 

 
 Fatality                                                                            Lost Workday Case Involving Days Away From Work 

 
 Temporary Disability                                                       Recordable Workday Case Involving Restricted Duty 

 
 Permanent Total Disability                                              Other Recordable Cases                                     Recordable First Aid Case 

 
 Permanent Partial Disability                                            Non-Recordable Case                                         No Injury 

 
Estimated Days Lost: 
 
 

Estimated Days Hospitalized: Estimated Days Restricted Duty: 

List Primary Body Part Affected: List Other Body Part(s) Affected: 
 
 

Nature of Injury/Illness for Primary Body Part (Examples: Amputation, Burn, Hernia): 
 
 
Type of Accident (Examples:  Fall same level, Lifting, Bitten, Exerted): 
 
 
Source of Accident (Examples:  Crane, Carbon Monoxide, Ladder, Welding Equipment): 
 
 
7.  Causal Factors (Explain answers on supplementary sheet) 

• Design – Design of facility, workplace, or equipment was a factor?  Yes   No 

• Inspection/Maintenance – Inspection & Maintenance procedures were a factor?  Yes   No 

• Persons Physical Condition – In your opinion, the physical condition of the person was a 
factor? 

 Yes   No 

• Operation Procedures – Operating procedures were a factor?  Yes   No 

• Job Practices – One or more job safety/health practices not being followed when the accident 
occurred contributed to the accident? 

 

 Yes   No 

• Human Factors – One or more human factors, such as a person’s size or strength contributed 
to the accident? 

 

 Yes   No 

• Environmental Factors – Heat, cold dust, sun, glare, etc., contributed to the accident?  Yes   No 

• Chemical and Physical Agent Factors – Exposure to chemical agents, such as dust, fumes, 
mist, vapors, or physical agents such as noise, radiation, etc., contributed to the accident? 

 

 Yes   No 

• Office Factors – Office setting such as lifting office furniture, carrying, stooping, contributed 
to the accident? 

 

 Yes   No 

• Support Factors – Inappropriate tools/resources were provided to perform the task?  Yes   No 

• PPE – Improper selection, use or maintenance of PPE contributed to the accident?  Yes   No 

• Drugs/Alcohol – In your opinion, were drugs or alcohol a factor?  Yes   No 

• Job Hazard Analysis – The lack of an adequate (IAW-EM-385-1-1 Sec. 01.A) activity hazard 
analysis was a contributing factor. 

 

 Yes   No 
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• Job Hazard Analysis – JHA was not site specific and/or did not address the type of 
work/operations performed when the mishap occurred. 

 

 Yes   No 

• Management – A lack of adequate supervision contributed to the accident.  Yes   No 

• Management – Inadequate information was provided at pre-con meeting. 
 
 
 
 

 Yes   No 

8.  OSHA Information 
Date OSHA was notified: Date(s) of Investigation Date of Citation: 

   (Attach Copy) 
 
 

Dollar Amount of Penalties: 

9.  Report Preparer 
Name (Last, First, MI): 
 
 
 

Date of Report: 

Title: 
 
 
Employer: 
 
 
Phone #: 

Signature: 
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ACCIDENT PREVENTION PLAN DISCLAIMER 

This Health and Safety Accident Prevention Plan (APP) has been designed for the methods 
presently contemplated by Shaw Environmental & Infrastructure, Inc. (Shaw) for execution of 
proposed work and to be used in conjunction with the Site Health and Safety Plan (SHSP) 
Therefore, the APP may not be appropriate if the work is not performed by or using the methods 
presently contemplated by Shaw.  In addition, as the work is performed, conditions different 
from those anticipated may be encountered and the APP may have to be modified.  Therefore, 
Shaw only makes representations or warranties as to the adequacy of the APP for currently 
anticipated activities and conditions. 
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LIST OF ACRONYMS AND ABBREVIATIONS  
AHAs Activity Hazard Analyses 
ANSI American National Standards Institute 
APP Accident Prevention Plan 
CFR Code of Federal Regulations 
CGA Compressed Gas Association 
CIH Certified Industrial Hygienist 
CPEA Certified Professional Environmental Auditor 
CPR Cardiopulmonary Resuscitation 
CSP Certified Safety Personnel 
EHS Environmental Health and Safety 
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EMR Experience Modification Rate 
JSAs Job Safety Analyses 
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MSDSs Material Safety Data Sheets 
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NAVFAC Naval Facilities Engineering Command 
NIOSH National Institute for Safety and Health 
OSHA Occupational Safety and Health Administration 
PM Project Manager 
PPE Personal Protective Equipment 
Shaw Shaw Environmental and Infrastructure, Inc. 
SHSS Site Health and Safety Specialist 
SHSP Site Health and Safety Plan 
SS Site Superintendent 
USACE United States Army Corps of Engineers 
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1.0 BACKGROUND INFORMATION 

1.1 SCOPE OF WORK 

The scope of work for this removal action will include the removal and disposal of contaminated 
soil, transportation of this removed/contaminated soil to an approved off-yard disposal facility, 
backfilling and grading the area to the approximate original elevations prior to excavation, and 
restoring the site with a permanent stand of vegetation.  

Shaw will complete the following field tasks: 

• Mobilization/Demobilization 
• Clearing and Grubbing 
• Excavation of Soil 
• Site Restoration  

1.2 ACCIDENT EXPERIENCE  

Table 1-1 below, provides Shaw’s accident experience for years 2005 to 2007. 

TABLE 1-1 SHAW’S ACCIDENT EXPERIENCE 

YEAR 
 

Experience Modification Rate 
(EMR) (Interstate) 

Occupational Safety and Health 
Administration (OSHA) 

Recordable 
Incident Rate 

2008 0.57 0.76 
2007 0.57 1.03 
2006 0.52 0.83 
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2.0 POLICY STATEMENT  

Shaw is firmly committed to operating all of our facilities and projects in a safe, efficient manner 
and in compliance with all applicable environmental health and safety (EHS) laws, rules and 
regulations to which we subscribe.  Through the adoption of these sustainable practices we are 
committed to securing a high quality of life for current and future generations, restoring and 
sustaining a healthy environment and increasing value for our customers, shareholders and 
business partners. 

We expect all of our employees, clients and partners to uphold the highest EHS standards, to 
promote a positive and proactive safety attitude and to exhibit a heightened awareness of their 
surroundings both on and off the job.  We must identify risks and hazards and implement 
appropriate controls in order to provide an injury-free work environment where people, 
equipment and the environment are not placed at unreasonable threat of injury or damage.  We 
will continually strive to be good citizens in our own community, as well as in every community 
in which we operate. 

The EHS Program and the components of our Occupational Health & Safety Management 
System have been developed to guide us in our daily activities.  We also commit ourselves to 
continual improvement in EHS management.  Further, we ask that you include our 
environmental health & safety process in all aspects of your work, assist in the maintenance of 
our process and communicate this policy to all persons working for or on behalf of Shaw with 
the intent that they are made aware of their individual EHS obligations. 

Through compliance with this policy, we will all actively participate in this process and advocate 
this philosophy.  Together, we can accomplish our goals and exceed the minimum requirements 
provided by applicable laws and regulations, thus resulting in all stakeholders being proud to be 
a part of a team that truly values the importance of health, safety and respect for the 
environment.  Accordingly, we will maintain the position as a recognized leader in all of our 
business endeavors through a stewardship based approach for our fellow employees, the 
environment and the communities in which we live and work. 

We are committed to the spirit and intent of this EHS policy statement and the laws, rules and 
regulations to which we subscribe at its foundation. 
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2.1 RESPONSIBILITIES AND LINES OF AUTHORITIES 

The Project Manager (PM), Site Superintendent (SS), Site Health and Safety Specialist (SHSS), 
and Program Health and Safety Manager (HSM) are responsible for formulating and enforcing 
health and safety requirements and implementing this APP. 

The PM has the overall responsibility for this project and will assure that the requirements of the 
contract are performed in a manner consistent with this APP and other contract-specific 
requirements.  The PM will coordinate with the SS, HSM, and SHSS to assure that the work is 
completed in a manner consistent with the APP.  The SS is responsible for field implementation 
of the APP. 

Table 2-1 presents the individuals that share responsibility for health and safety at the site: 

TABLE 2-1 SHAW’S INDIVIDUALS RESPONSIBLE FOR SITE HEALTH AND SAFETY 

Position Individual 
Project Manager Fred Poulin 

(401) 474-0867(cellular) 

Site Superintendent Fred Poulin 
(401) 474-0867(cellular) 

Site Health and Safety Specialist Bill Deane 

(757) 640-6956 

Program Health and Safety Manager Kym Edelman, CSP  
(757) 640-6950 (office) 
(757) 435-5384 (cellular) 
kym.edelman@shawgrp.com 

Program Certified Industrial Hygienist David Mummert, CIH 
(419) 425-6129 (office) 
(419) 348-1544 (cell) 
 

Environmental Health & Safety Director, Federal 
Business Line 

Michael Zustra, CIH, CPEA 
(614) 834- 4819 (direct and fax) 
(740) 215-3431 (cellular) 
mike.zustra@shawgrp.com 

CSP denotes Certified Safety Professional; CIH denotes Certified Industrial Hygienist, CPEA denotes Certified Professional Environmental Auditor 
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SUBCONTRACTORS AND SUPPLIERS 

2.2 SUBCONTRACTOR/SUPPLIER COORDINATION AND CONTROL 

Shaw has identified its subcontractors in the Project Management Plan.  The SHSS will screen 
all subcontractors for safety performance.  Shaw’s subcontractors will comply with the 
requirements for site safety as outlined in Shaw Procedure No. HS011, “Health & Safety Rules 
for Contractors.”  A list of Shaw Health and Safety Procedures are presented in Attachment 2 of 
the SHSP. 

Shaw’s PM and SS will be responsible for the conduct and control of Shaw’s subcontractors. 
Shaw’s SHSS will review and accept any subcontractor safety plans, submittals, procedures, and 
programs. 

2.3 SUBCONTRACTOR/SUPPLIER SAFETY RESPONSIBILITIES 

Both Shaw and subcontractors share the responsibility for the safety and health of their 
employees.  Subcontractors are also responsible for complying with the standards established in 
this APP, the guidelines established in Shaw Procedure HS011, “Contractor Safety and Health 
Rules” (current revision), and all other project safety requirements.  Subcontractors shall be pre-
qualified according to the requirements of Shaw Procedure EI-PS104, “Qualification of 
Sources.”  The following are some of the requirements that apply to subcontractors: 

• All subcontractors under the direction of Shaw will report to the SS and PM. 
• An assigned safety representative for each subcontractor shall be present on any day 

that work is being performed.  The name of the assigned safety representative shall be 
conveyed to the SHSS. 

• Subcontractors shall submit all training documents to Shaw prior to mobilization. 
• Planned operations for the day shall be verbally conveyed to the SS at the beginning 

of each day.   
• All subcontractor employees working on-site shall sign the Work-Site Entry Log at 

the beginning and end of each workday. 
• All subcontractor personnel shall attend a project safety orientation prior to beginning 

work on-site. 
• All subcontractor personnel shall attend the morning tailgate safety meeting and 

prepare Job Safety Analyses (JSAs).  If scheduling precludes attendance, then 
subcontractors shall hold and document their own safety meeting.  Safety meeting 
documentation, using the Safety Meeting Log form is to be submitted to the SHSS. 
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• All accidents, fires, injuries, illnesses, and spills shall be immediately reported to the 
SHSS. 

• Heavy equipment is to be inspected prior to use at the project site by a competent 
mechanic.  Heavy equipment shall be inspected daily by the equipment operator using 
the Shaw Heavy Equipment Safety Inspection Checklist form.  Inspection 
documentation is to be submitted to the SHSS. 

• Vehicles, such as trucks, vans, and automobiles are to be inspected once per week by 
the individual driving using the Shaw Vehicle Inspection form.  Inspection 
documentation is to be turned into the SHSS. 

• Subcontractors are required to frequently inspect work sites for safety deficiencies 
and correct all deficiencies.  Documentation of these inspections, as well as the 
corrective actions implemented, is to be submitted to the SHSS every Monday 
morning.  The Project Safety Inspection Report, Daily Safety Inspection Report, or 
equivalent shall be used. 

Subcontractors identified to work on this project are listed in Table 2-3:  

TABLE 2-3 SUBCONTRACTORS 

Subcontractor Name and Address Service Provided 
 

 

 

 

 
 
 

 

 
 
 
 

 

 

All subcontractors, visitors, and other on-site personnel shall check in with the SS in order to 
verify that all appropriate entry requirements are met.  All visitors will be briefed by the SHSS, 
SS or designee, on the hazards to be expected on the site and the safety and health controls 
required (such as, hard hat, foot protection, etc.).  The SS will verify that all visitors entering the 
work-area are properly protected and are wearing or provided with the appropriate proper 
protective equipment (PPE).  A stock of common PPE (such as hard hats, eye protection, ear 
plugs, reflective vests, etc.) shall be maintained at the work-area for use by visitors.  The SHSS, 
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SS, or designee will provide an escort for all visitors while on site.  Each visitor must enter his or 
her name, arrival time at the site, and departure time from the work-area on the sign-in log (Site 
Entry Log).
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3.0 TRAINING 

This section describes general training, hazardous waste operations training, safety meetings, 
site-specific training, hazard communication, first aid and cardiopulmonary resuscitation (CPR), 
and other additional training, certification, and licenses needed to work on the site. 

3.1 GENERAL TRAINING 

The SHSS is responsible for informing all site personnel and all visitors of the contents of this 
APP and ensuring that each person signs the APP and Training Acknowledgment Forms prior to 
working on the site.  Documentation of certification of training requirements will be reviewed by 
the SHSS and filed on-site as required. 

3.1.1 Visitor Training 

Site access by personnel making deliveries or performing repairs to utilities, public or 
government officials, visitors, or local residents will be limited to support areas only.  These 
persons will not be required to comply with training requirements as previously defined.  
Weather conditions or other site activities may restrict access to these areas.  Authorization for 
limited site access will be determined on a case-by-case basis by the SHSS in consultation with 
the PM, and the Navy representative. 

3.2 SAFETY MEETINGS 

Employees shall be provided continuing safety and health training as appropriate to enable them 
to perform their work in a safe manner. 

3.2.1 Morning Safety Meetings 

The SS and/or SHSS (or designee) shall conduct a safety meeting at the beginning of each shift.  
The topics discussed at this daily “tailgate” safety meeting shall include safety and health 
considerations for the day’s activities, pertinent aspects of Activity Hazard Analyses (AHAs), 
necessary PPE, problems encountered, and new operations.  The JSAs may be prepared as a 
component of the morning safety meeting.  Attendance records and meeting notes shall be 
documented on the Safety Meeting Log and are maintained with the project files and submitted 
to the Project SHSS, if requested.  At the conclusion of each shift, a debriefing for site 
employees will be held, if necessary. 
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3.2.2 Supervisor Safety Meetings 

A supervisor safety meeting shall be held each month.  This meeting will be held by the PM, 
Deputy PM, SS, SHSS, or other appropriate person.  The topics to be covered are as follows: 

• Past activities. 
• Plans for new or changed operations. 
• Review of pertinent aspects of appropriate AHAs. 
• Establishment of safe working procedures for anticipated hazards. 
• Pertinent safety and health training and motivation. 
• Worker input and contributions. 

Additionally, a safety meeting for the SS and foremen shall be held each week, when project 
staffing permits. 

3.3 SITE-SPECIFIC TRAINING 

Both Shaw and subcontractor personnel are required to attend a safety orientation meeting prior 
to working on each project site. The safety orientation training will be documented on the 
“Safety Plan Acknowledgement” (Attachment 7 of the SHSP).  The indoctrination training will 
include the following topics: 

• The pertinent provisions for safety and health contained in the Safety and Health 
Requirements Manual, Engineering Manual 385-1-1 (EM-385) (United States. Army 
Corps of Engineers [USACE], 2003). 

• Purpose of the APP and review of pertinent sections including emergency response 
procedures as outlined in the Emergency Response Plan and Contingency Procedures 
(Section 9.0 of the SHSP). 

• Review of applicable AHAs. 
• Requirements for JSAs. 
• Names of personnel responsible for site safety. 
• The provisions for medical care and facilities and the names of CPR and first aid 

trained personnel assigned to the project. 
• Morning safety and preparatory meeting procedures. 
• Safety and health hazards in the work-area and the means to control/eliminate those 

hazards. 
• Responsibilities for accident prevention and maintaining safe and healthful work 

environments. 
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• Procedures for reporting and correcting unsafe conditions or practices. 
• Responsibilities for reporting all accidents and illnesses. 
• Location of safety equipment (such as, fire extinguishers, first aid kits, eyewash 

stations, etc.) 
• Standard operating procedures, safety rules, and safe work practices for the project. 
• Work zones and site control measures. 
• Hazard Communication Program. 
• Confined space entry procedures (when applicable). 
• Hot work procedures (when applicable). 
• Lockout/tagout procedures. 
• Fall protection. 
• Fire prevention. 
• Housekeeping. 
• The content of the training will be derived from information contained within this 

APP.  

3.4 HAZARD COMMUNICATION 

All personnel performing field activities will receive basic hazard communication training, 
which involves a review of the Shaw written hazard communication program, Material Safety 
Data Sheets (MSDSs), container labeling, and chemical health hazards.  Personnel shall be 
trained on the hazards of chemicals on-site by reviewing the MSDSs (Attachment 1 of the 
SHSP).  The MSDSs for additional materials brought on-site will be reviewed with personnel 
prior to the use. 

3.5 FIRST AID AND CARDIOPULMONARY RESUSCITATION 

There shall be at least one person trained and certified in both American Red Cross first aid 
techniques and CPR on-site whenever there are two or more employees working at the project.  
These employees will meet both the training and vaccination requirement of Shaw 
Procedure HS512, “Handling of Blood or Other Potentially Infectious Materials” (current 
revision). 

3.6 MANDATORY TRAINING AND CERTIFICATIONS 

In addition to the training, certification, and licensing previously detailed, the following shall 
also be required: 
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• The Site HSM and SHSS(s) will have completed the 10-Hour OSHA Construction 
Safety class within the last three (3) years.  Certifications of training will be provided 
to the NAVY as individuals are identified, prior to mobilization for specific tasks. 

• All personnel operating motor vehicles shall hold a valid operator’s license from the 
state in which they reside.  License renewal is subject to individual state laws. 

• All crane and derrick operators shall have a certificate designating them as a qualified 
operator for the type and capacity of crane or derrick they are operating.  
Qualification is to be renewed every three years.  Proof of qualifications shall be 
submitted to the NAVY prior to conducting operations. 

• Personnel operating powered industrial trucks (forklifts) shall have a certificate 
designating them as a qualified operator.  Qualification is to be renewed every year.  
Proof of qualifications shall be provided to the NAVY prior to conducting related 
operations. 

• All commercial divers shall have a certificate designating them as a qualified 
commercial diver as per the assigned task (e.g. SSA) as specified in 29 CFR 
1910.410.  Proof of qualifications shall be submitted to the NAVY prior to 
conducting operations. 

• All Barge and Boat operators shall have a certificate designating them as a qualified 
operator for the tonnage they are operating.  Qualification is to be renewed every five 
(5) years.  Proof of qualifications shall be submitted to the NAVY prior to conducting 
operations. 

• Any employee operating a powder-actuated tool shall be qualified as an operator of 
that tool as specified by the manufacturer.  Recertification, if any, shall be obtained as 
specified by the manufacturer. 

• Confined space entry, attendant, and supervisory personnel shall be trained as 
previously specified.  Confined space rescue personnel shall be trained and certified 
as specified in 29  Code of Federal Regulations (CFR)  1910.146 and shall practice 
rescues (from similar types of confined spaces) on an annual basis.  Proof of 
qualifications shall be submitted to the NAVY prior to conducting operations. 

• The certification and recertification requirements for first aid and CPR are applicable.  
First aid and CPR training/certification must be made by a reputable provider, such as 
the American Red Cross or American Heart Association.  Proof of qualifications shall 
be maintained on site. 

• Personnel working from ladders shall be initially trained as specified in Shaw 
Procedure HS302, “Ladder Safety” (current revision). 
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• Personnel inspecting cranes shall have a certificate designating them as a competent 
person. 

• Personnel operating arc-welding equipment shall have a certificate designating them 
as a qualified operator. 

• Personnel operating gas welding and cutting equipment shall have a certificate 
designating them as a qualified operator. 

• Personnel may only use portable fire extinguishers to extinguish small fires, if the 
employee has been trained and the employee is confident that the small fire can be 
safely extinguished. 

3.7 EMERGENCY RESPONSE TRAINING 

Both Shaw and subcontractor personnel are required to be trained on pertinent sections of the 
emergency response procedures as outlined in the Emergency Response Plan and Contingency 
Procedures, Section 9.0 to the SHSP. 
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4.0 SAFETY AND HEALTH INSPECTIONS 

4.1 SAFETY INSPECTIONS 

Shaw’s SS and SHSS will conduct periodic inspections of the project site in accordance with 
Shaw Procedure No. HS021, “Accident Prevention Program:  Management Safety Inspections.”  
Additionally, Shaw senior management will conduct periodic assessments of safety processes in 
use at the site.  The SHSS will conduct daily safety inspections of work processes, site 
conditions, and equipment conditions.  Input from Shaw and subcontractor line employees will 
also be sought through a Safety Observer program.  The SHSS will discuss any necessary 
corrective actions with the SS.  The SHSS will document all safety deficiencies and corrective 
actions in a Safety Improvement Log, which will be posted at the project safety and health 
bulletin board.  The log will include the following: 

• Date deficiency is identified, 
• Description of deficiency, 
• Name of person responsible for correcting deficiency, 
• Projected resolution date, 
• Date corrective action taken, 
• Verification that corrective action has been taken, 
• Validation that the corrective action is effective in preventing recurrences. 

4.2 MECHANICAL EQUIPMENT INSPECTIONS 

Before any machinery or mechanized equipment is placed in use, it shall be inspected and tested 
in accordance with the manufacturer’s recommendations and requirements of EM-385 
(USACE, 2003) and shall be certified in writing by a competent person to meet the 
manufacturer’s recommendations and requirements of the manual.  Subsequent re-inspections 
will be conducted at least annually thereafter.  These inspections shall be documented on the 
USACE Safety Inspection Checklist for Construction Equipment.  All safety deficiencies noted 
during the inspection shall be corrected prior to the equipment being placed in service at the 
project.  If at anytime the machinery or mechanized equipment is removed and subsequently 
returned to the project (other than equipment removed for routine off-site operations as part of 
the project), it shall be re-inspected and re-certified prior to use.  All heavy equipment shall be 
inspected by each operator prior to use on the project and shall then be inspected on a daily basis. 
Daily inspections shall be documented on the Daily Equipment Inspection form.  Deficiencies in 
the equipment shall be noted on the form.  All inspection documentation shall be submitted to 
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the SHSS prior to using the equipment if safety deficiencies are observed and at the end of the 
day if no safety deficiencies are observed. 

The SHSS shall immediately evaluate the inspection forms and determine if the equipment is in 
need of immediate repairs and if it should be “red tagged” and taken out of service.  If the 
equipment is taken out of service, then the equipment shall not be used until the SHSS is 
satisfied that the necessary repairs have been made.  For minor deficiencies that do not 
compromise the safe operation of the equipment, repairs shall be made at the discretion of the 
equipment owner.  All inspection records are to be kept on file in Shaw’s field office.
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5.0 SAFETY AND HEALTH EXPECTATIONS,  
INCENTIVE PROGRAMS, AND COMPLIANCE 

5.1 COMPANY SAFETY PROGRAM GOALS 

At Shaw, safety is a core value.  Shaw, as well as all project personnel, will establish a goal of 
zero accidents for the project.  Planning for all project work will be done in order to identify and 
evaluate the site hazards, implement the appropriate controls, and help realize the goal of zero 
accidents.  All activities are to be conducted in a manner that minimizes the probability of 
incidents, accidents, injuries, or illnesses. 

Shaw will use safety observation programs to identify and correct unsafe acts and conditions.  
Employees engaged in work activities are often the most knowledgeable about the hazards of 
their work and can provide valuable feedback on unsafe conditions and unsafe practices that 
require corrective action. 

The Safety Observation Program is a tool for employees to provide information on actual or 
potential safety hazards that they observe in their workplace, which if left unreported might 
result in an accident or injury to a Shaw employee, subcontractor, client or public and to provide 
recommendations to correct the hazards. 

Site employees participate in safety councils, providing a mechanism for management and 
employees to take a proactive role in providing a safe workplace.  The purpose of each safety 
council is to create an environment which actively involves management and employees in the 
continual enhancement of the safety of our workplaces. 

Each employee is responsible for personal safety as well as the safety of others in the area and is 
expected to participate fully in the Safety Improvement Process.  The employee will use all 
equipment provided in a safe and responsible manner as directed by the SS.  All Shaw personnel 
will follow the policies set forth in the Shaw Health and Safety Policies and Procedures (current 
revision).  Site personnel concerned with any aspect of health and safety shall bring it to the 
attention of the SS.  If not satisfied, they should contact the SHSS or PM.  All project personnel 
have the authority to stop work if in their judgment serious injury could result from continued 
activity.  The SS and the SHSS shall be notified immediately if this becomes necessary.  To 
protect the health and safety of all personnel, employees that knowingly disregard safety 
policies/procedures may be subject to disciplinary actions up to and including termination.  The 
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Shaw Employee Safety Responsibility is fully detailed in Shaw Procedure No. HS010, 
“Employee Safety and Health Work Rules.” 

5.2 SHAW SAFETY INCENTIVE PROGRAMS: 

Shaw’s PM in conjunction with the SS and SHSS will develop a site-specific incentive program 
based on Shaw Procedure No. HS023, “Accident Prevention Program: Safety Incentive Award 
Program.”  Project personnel are eligible for monthly safety awards contingent upon successful 
achievement of pre-determined goals and no OSHA recordable accidents or chargeable vehicle 
accidents during the project.  The safety incentive award program is designed to recognize and 
reward exemplary team safety performance.  At a minimum, the participating team must achieve 
the following goals: 

• Zero Recordable Injury/Illness Cases; 
• Zero Lost/Restricted Workday Injury/Illness Cases; and 
• Zero Chargeable Vehicle Accidents. 

Other health and safety related goals, such as timely completion of Safety Inspection Reports, 
safety meeting participation, etc., may be established at the discretion of the project/location 
manager, based on challenges faced by the site work force. 

A successful safety program is achieved by the following: 

• Assigning qualified personnel, 
• Providing the necessary training and orientation, 
• Adequately planning for the work and following the plans, 
• Adhering to the policies and procedures, 
• Reinforcing positive behavior, and 
• Rewarding safe performance. 

A mechanism is also necessary to apply disciplinary action consistently to employees who 
jeopardize the safety of themselves and their coworkers by not following the established plans, 
policies, and procedures.  Therefore, Shaw Guide – 004, Guidelines for Standard Safety 
Disciplinary Actions is applicable and in effect for all projects. 

5.3 MANAGERS AND SUPERVISORS SAFETY ACCOUNTABILITY 

It is the duty of the first-line supervisor to motivate employees to adhere to Shaw’s safety policy 
in each work situation.  For this purpose, a first-line supervisor is defined as the person 
designated to give immediate on-site supervision to personnel involved in a task. 
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All supervisors shall have complete knowledge of the safety procedures for all jobs and tasks 
under their supervision or when in doubt, shall seek assistance prior to initiating a task.  This is 
the only acceptable manner in which to perform the task.  If the task cannot be accomplished 
safely, it will not be attempted. 

Supervisors will perform the following tasks: 

• Explain the safety procedure involved with a task to each employee, and check 
frequently to see that the employee understands and works as instructed.  

• Allocate sufficient time for the training and coaching of all employees to ensure that 
everyone knows the correct procedure for safely accomplishing required tasks. 

• Prevent new employees from performing any tasks until required training is 
completed. 

• Immediately correct unsafe conditions, which involve Shaw’s employees or 
subcontractors. 

• Ensure that the employees are outfitted with and wear PPE as specified by this APP 
and other Shaw procedures or as directed by the SS or SHSS. 

• Set a good safety example. 
• Obtain the cooperation of employees and subcontractors. 
• Provide a safe work environment for employees and subcontractors. 
• Confirm subcontractor safety performance records have been verified prior to 

contract award and monitor subcontractor performance during operations. 
• Report all accidents, near misses, and property damage in accordance with 

Shaw Procedure No. HS020, “Accident Prevention Program:  Reporting, Prevention 
and Review.” 

• Establish a safety culture, using the elements of the Shaw Safety Improvement 
process, which promotes awareness, encourages participation, and recognizes 
excellence. 

5.4 SAFETY AND HEALTH BULLETIN BOARD 

A safety and health bulletin board shall be maintained in an area commonly accessed by workers 
at the project site.  The bulletin board shall be maintained current, in clear view of on-site 
workers, and protected against the elements and unauthorized removal.  The SHSS shall evaluate 
the content of the bulletin board each week, at a minimum, and update if necessary.  It shall 
contain at least the following safety and health information: 

• Map denoting the route to the nearest emergency care facility. 
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• Emergency telephone numbers. 
• A copy of the most up-to-date APP shall be mounted on or adjacent to the bulletin board or 

state the location, which will be accessible on the site by all workers. 
• A copy of current AHAs shall be mounted on or adjacent to the bulletin board or state the 

location, which will be accessible on the site by all workers. 
• OSHA Form 300A shall be posted in accordance with OSHA requirements and mounted on 

or adjacent to the bulletin board or state the location, which will be accessible on the site by 
all workers. 

• Copy of Safety and Occupational Health Deficiency Tracking Log shall be mounted on or 
adjacent to the bulletin board or state the location where it will be accessible by all workers 
upon request. 

• Safety and health promotional posters. 
• Date of last lost workday injury. 
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6.0 ACCIDENT REPORTING 

6.1 EXPOSURE DATA (MAN-HOURS WORKED) 

The Senior Health and Safety Director for Shaw, located in Baton Rouge, Louisiana, tracks and 
maintains incident records for federal reporting requirements (OSHA 300 Log).  Reporting 
requirements are included in Shaw Procedure No. HS020, “Accident Prevention Program:  
Reporting, Prevention and Review.” 

6.2 ACCIDENT INVESTIGATIONS, REPORTS, AND LOGS 

Project personnel are required to report all near misses, injuries, illnesses, and accidents to their 
immediate supervisor.  The SHSS will immediately arrange appropriate medical care as required.  
Once immediate medical care for the injured personnel has been accomplished, the SHSS will 
complete and submit the appropriate report form(s) within 24 hours.  The appropriate form(s) to 
be completed include the following: 

• Supervisor’s Employee Injury/Illness Report Form, 
• Vehicle Accident Report, 
• Equipment, Property Damage and General Liability Loss Report, 
• Incident Investigation Report, 
• Injured Employee Statement, 
• Employee Witness Statement, 
• Accident Review Board, and 
• Contractor’s Significant Incident Report. 

All incidents will be immediately reported to the PM, Navy, and SHSS.  Except for rescue and 
emergency measures, the accident scene will not be disturbed until it has been released by the 
investigating official. 

On-site management personnel will immediately investigate all near misses, injuries, illnesses, 
and accidents.  The SS, PM, and SHSS will investigate the conditions which led to the accident.  
They will document how the accident occurred and identify unsafe acts or conditions that 
occurred or existed at the time of the accident.  Corrective actions will be determined and 
implemented to prevent the recurrence of the accident, and responsibility for implementation of 
corrective actions will be assigned.  The final report and required forms will be submitted to the 
SHSS within five days of the incident. 
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In the event that an accident results in an employee being sent to a doctor, the Return-to-Work 
Examination Form will be completed by the attending physician on the date of treatment and will 
state one of the following conditions: 

• Employee may return to full duty work, 
• Employee may return to limited duty (with type of limitations), or 
• Employee is unable to return to work. 

A copy of this release will accompany the accident report.  A log of OSHA-recordable 
injuries/illnesses will be maintained. 

6.3 IMMEDIATE NOTIFICATION OF MAJOR INCIDENTS 

The SS or SHSS will report all lost time injuries and property damage accidents (excluding on-
the-road accidents) in which the property damage exceeds $2,000 to the Navy within 24 hours of 
the accident/incident.  An accident with the consequences of a fatal injury, three or more persons 
admitted to a hospital, a permanent totally disabling injury, a permanent partial disabling injury, 
lost time injury, or property damage greater than $100,000 will be reported immediately to the 
Navy. 
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7.0 MEDICAL SUPPORT 

Shaw will use the services of an Occupational Medicine physician for the medical surveillance 
requirements.  Dr. Jerry H. Berke reviews all of Shaw’s medical examinations and is available 
for medical consultation on an “as-needed” basis. 

Dr. Jerry H. Berke, MD, MPH 
Health Resources 
600 West Cumming Park, Suite 3400 
Woburn, Massachusetts  01801-6350 
(781) 935-8581 (direct dial) 
(800) 350-4511 (toll free) 
(781) 938-4690 (fax) 

Subcontractors should also use the services of an Occupational Medicine physician of their 
choice to meet any special medical surveillance requirements. 

7.1 ON-SITE MEDICAL SUPPORT 

The following addresses first aid and medical facilities: 

• Effective emergency communication devices must always be available while 
personnel are present at the site. 

• Employees working alone in a remote location or away from other workers will be 
provided an effective means of emergency communications (i.e., cellular phone, two-
way radios, hard-line telephones, or other acceptable means).  The selected 
communication must be readily available (easily within the immediate reach) of the 
employee and must be tested prior to the start of work to verify that it effectively 
operates in the area/environment.  An employee check-in/check-out communication 
procedure will be developed to assure employee safety. 

• Emergency telephone numbers will be posted at all Shaw-controlled telephones. 
• A large first-aid kit will be provided and maintained at the project.  The first-aid kit 

will be inspected weekly by the SHSS.  A seal may be placed on first-aid kits to allow 
for less frequent inspections (i.e., if the seal is not broken, then an inspection is not 
required).  There will be a small first-aid kit available in all project vehicles.  First-aid 
kits located in project vehicles do not need to be inspected if the factory plastic 
wrapping is intact.  First-aid kits will be inspected using the First-Aid Kit Inspection 
Log. 
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• The nearest hospital and occupational clinic to the project is identified in Table 9-3 of 
the SHSP.   Maps to the hospital and occupational health clinic are located in 
Attachment 4 ‘Maps to Hospital and Clinic’ of the SHSP, and will be posted at the 
project site. 

At a minimum, two on-site employees will be certified in CPR and first aid during site activities.  
First-aid and CPR training/certification must be performed by a reputable provider, such as the 
American Red Cross or American Heart Association.  

7.2 OFF-SITE MEDICAL SUPPORT 

In the case of a medical emergency, the emergency response team shall determine the nearest 
facility.  On-site Medical Support/Off-site Medical Arrangements are outlined in Section 9.0 of 
the SHSP. 
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8.0 PERSONAL PROTECTIVE EQUIPMENT 

8.1 PROJECT PERSONAL PROTECTIVE EQUIPMENT 

Protection levels provided in the SHSP will be established for the site work activities based on 
the levels of site contaminants and the scope of work.  Once on-site, results of air monitoring and 
visual inspection of the work activities may indicate the need for changes in these PPE level(s).  
Any significant change in the PPE level will be approved by the SS/SHSS in consultation with 
the HSM and/or CIH.  PPE selection criteria are outlined in HS600 and HS601 (Attachment 2 of 
the SHSP).  

All personnel using respiratory protection will be cleared by a physician for use of a respirator 
and will be fit-tested to assure they can achieve an acceptable fit.  Physician clearance and results 
of fit testing will be documented as required by HS601 (Attachment 2 of the SHSP). 

8.2 HAZARD ASSESSMENT PROCEDURES 

Pre-planning is necessary to eliminate hazards by work-design and engineering controls.  
Hazards such as excessive noise, heat, ingress, egress, heavy equipment, environmental, etc. 
shall be given due consideration for safety and health and minimized or eliminated when 
feasible.  The SHSS or SS will assess the work hazards during daily and weekly safety 
inspections and in consultation with the SHSS, the SHSS or SS will adjust PPE requirements. 

There are numerous physical and environmental hazards potentially presented at each work-site.  
These hazards, if not properly controlled, can cause harm to project personnel, visitors, and the 
public.  The anticipated hazards and the recommended control measures are presented in Section 
4 of the SHSP. 

8.3 WRITTEN CERTIFICATIONS FOR PERSONAL PROTECTIVE EQUIPMENT 

During the site safety orientation training, the SHSS or SS will address the PPE requirements, 
including: 

• When PPE is required. 
• The proper PPE for the job tasks. 
• How to properly don, doff, adjust, and wear PPE. 
• The limitations of the PPE. 
• The care, inspection, testing, maintenance, useful life, and disposal of PPE. 
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The SS or SHSS will discuss PPE in the daily safety meeting.  The PPE use and selection will be 
documented on the daily JSAs.  The SS or SHSS will perform PPE re-training of project 
personnel, as necessary. 

This section applies to visitors as well as all site employees.  All visitors will be provided an 
escort who will assure visitors adhere to PPE requirements for the site. 
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9.0 PLANS REQUIRED BY THE SAFETY MANUAL 

9.1 LAYOUT PLANS 

The SS will establish a Layout Plan at the time of project mobilization. 

9.2 EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 

The Emergency Response and Contingency Plan is included in Section 9.0 of the SHSP. 

9.2.1 Munitions and Explosives of Concern Discovery 

Will be added in the event MEC are encountered. 

9.2.2 Hospital Information 

The Hospital information is included in Section 9.0 of the SHSP. 

9.2.3 Wild Land Fire Prevention Plan 

Will be added when applicable. 

9.2.4 Man Overboard/Abandon Ship 

Will be added when applicable. 

9.3 HAZARD COMMUNICATION PROGRAM 

Shaw’s Hazard Communication Program is outlined in Shaw Procedure No. HS060, “Hazard 
Communication Program.”  The Site Specific Hazard Communication Program will include a 
chemical inventory and training, and MSDSs for each chemical present at the project.  The SHSS 
shall maintain the chemical inventory and the MSDSs. 

9.4 RESPIRATORY PROTECTION PLAN 

Respiratory protection equipment shall be National Institute for Occupational Safety and Health 
(NIOSH)-approved, and respirator use will conform to American National Standards Institute 
(ANSI) Z88.2, OSHA, Title 29 CFR, Part 1910.134, and Engineering Manual (EM) 385 
requirements. Attachment 2 of the SHSP, “Shaw Procedure No. HS601, Respiratory Protection 
Program,” details the selection, use, inspection, cleaning, maintenance, storage, and fit-testing of 
respiratory protection equipment.  This procedure complies with the requirements contained 
within Title 29 CFR, Part 1910.134, and shall be maintained at the project along with other 
pertinent Shaw Health and Safety Policies and Procedures (current revision).  
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All personnel (including visitors) using respiratory protection shall have successfully passed a 
respirator fit-test in accordance with Shaw Procedure No. HS601 within the last 12 months.  Fit-
testing and any training related to respiratory protection for site personnel will be documented on 
the Training Acknowledgment Form. 

Respirators shall be checked periodically by a qualified individual and inspected before each use 
by the wearer.  All respirators and associated equipment will be decontaminated and hygienically 
cleaned after each use. 

No personnel who have facial hair, which interferes with the respirator’s sealing surface, will be 
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use. 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere 
with the respirator’s sealing surfaces.  For workers requiring corrective lenses, special spectacles 
designed for use with respirators will be provided.  Contact lenses are permitted to be used with 
full-face respirators. 

Only workers who have been certified by a physician as being physically capable of respirator 
usage will be issued a respirator.  Personnel unable to pass a respiratory fit-test or without 
medical clearance for respirator use will not be permitted to enter or work in areas on site that 
require respiratory protection.  Employees will receive a written physician’s opinion that they are 
fit for general respirator use. 

Breathing air will meet the requirements of the specification for Grade D breathing air as 
described in the ANSI/Compressed Gas Association (CGA) Specification G-7.1-1989. 

9.5 HEALTH HAZARD CONTROL PLAN 

Activity hazards are discussed in Section 4.0 of the SHSP. 

9.6 ASBESTOS ABATEMENT PLAN 

Will be added when applicable. 

9.7 ABRASIVE BLASTING PLAN 

Will be added when applicable. 
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9.8 CONFINED SPACE  

Shaw and subcontractors will perform all confined space entry in accordance with Shaw 
Procedure No. HS300, “Confined Spaces.”  Before entry, all confined spaces shall be considered 
permit-required confined spaces.  Only the SHSS or his designated representative may 
downgrade a permit-required confined space to a non-permit-required confined space. 

9.9 HAZARDOUS ENERGY CONTROL PLAN 

All hazardous energy shall be controlled in accordance with Shaw Procedure No. HS315, 
“Control of Hazardous Energy Sources.” 

9.10 CRITICAL LIFT PROCEDURES 

Critical lift operations will be conducted in accordance with the requirements of Shaw Procedure 
No. HS822 “Crane Operations” and Procedure No. HS823 “Rigging and Lifting” and EM 385 1-
1 16.C.18. 

Prior to conducting a critical lift, a qualified person will prepare a critical lift plan.  Critical lifts 
will not proceed until all individuals involved in the lift, the SS, SHSS, Navy representative, and 
engineer (lifts in excess of 25 tons) have reviewed and approved the plan.  Approval will be 
documented as required by Shaw Procedure HS823. 

9.11 CONTINGENCY PLAN FOR SEVERE WEATHER 

Contingency plans for severe weather are included in Section 9.0 of SHSP.  A Hurricane 
Preparedness Plan is located in Attachment 6 of the SHSP. 

9.12 ACCESS AND HAUL ROAD PLAN 

Will be added when applicable. 

9.13 DEMOLITION PLAN 

Will be added when applicable. 

9.14 EMERGENCY RESCUE (TUNNELING) 

Will be added when applicable. 
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9.15 UNDERGROUND CONSTRUCTION FIRE PREVENTION AND PROTECTION PLAN 

Will be added when applicable. 

9.16 COMPRESSED AIR PLAN 

Will be added when applicable. 

9.17 FORM WORK AND SHORING ERECTION AND REMOVAL PLANS 

Will be added when applicable. 

9.18 JACKING PLAN (LIFT) SLAB PLANS 

Will be added when applicable. 

9.19 SITE SAFETY AND HEALTH PLAN 

Provided as Appendix C to the Work Plan.. 

9.20 BLASTING PLAN 

Will be added when applicable. 

9.21 DIVING PLAN 

Will be added when applicable. 

9.22 FALL PROTECTION PLAN 

9.22.1 Purpose 

The purpose of this site-specific Fall Protection Plan is to identify the fall protection 
requirements during project activities.  This plan will be updated to include any additional fall 
hazards, as part of project activities. 

9.22.2 Required Fall Protection/Fall Protection Systems 

Personal Fall Arrest Systems:  Personnel involved in work in excess of 6 feet from a lower level 
without the proper guardrail systems may require the use of a personal fall arrest system.  
Personal fall arrest systems will consist of full-body harnesses, lanyards with locking snap 
hooks, and secure anchorage points.  Lanyards and anchorage points (fixed objects or 3/8-inch 
cable lines) will be rated at a minimum of 5,000 pounds.  Fall arrest systems will be checked 
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daily for signs of debris, rust, or corrosion.  Under no circumstances will personnel on ladders 
use their ladder as an anchorage point.  They will find an anchorage point near the ladder and 
above their mid body to secure their lanyard. 

9.22.3 Training Requirements 
9.22.4 Fall Hazard Training 

Site personnel who might be exposed to fall hazards will receive initial training by a competent 
person qualified in the safe use of access ways, fall protection systems, and the recognition of 
hazards associated with their use, including: 

• Nature of access and the fall hazards in the work areas. 
• Correct procedures for erecting, maintaining, using, dissembling, and inspecting the 

fall protection systems and access ways. 
• Use and operation of fall arrest systems. 
• Maximum load-carrying capacities of fall protection systems and access ways. 
• Limitations on the use of mechanical equipment. 
• Correct procedures for handling and storage of equipment and materials. 

9.22.4.1 Training Documentation 

Training shall be documented and maintained at the project site in the form of a written training 
certification record with the name of the employee trained, date of training, and the signature of 
the trainer. 

9.22.4.2 Re-training 

Re-training will be required whenever site conditions or types of fall protection change. 

9.22.5 References 
• Title 29, CFR 1926, Subpart M – Sample Fall Protection Plan –Non-Mandatory 

Guidelines for Complying with 1926.503(k) – 1926 Subpart M App E. 
• EM-385-1-1, Safety and Health Requirements Manual (USACE, 2003). 

9.23 STEEL ERECTION PLAN 

Will be added when applicable. 

9.24 NIGHT OPERATIONS LIGHTING PLAN 

Adequate lighting shall be provided to perform all activities in a safe manner.  When possible, 
work shall be scheduled during daylight hours.  When work is performed before sunrise, after 
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sunset, inside buildings, or within other structures, the minimum lighting requirements specified 
in Table 7-1 of EM-385 (USACE, 2003) shall be observed.   

9.25 SITE SANITATION PLAN 

The following provisions shall be made to address sanitation: 

• Portable toilets shall be provided, as necessary, at convenient locations at the project.  
Arrangements shall be made for the routine servicing and cleaning of these units.  

• Under temporary field conditions, provisions shall be made to assure that at least one 
toilet facility is available. 

• Toilets shall be provided according to EM 385 1-1.02.C.06, Table 2-1.  When toilet 
rooms may be occupied by no more than one person at a time, can be locked from the 
inside, and contain at least one toilet seat, separate toilet rooms for each sex need not 
be provided. 

• Safe drinking water is to be provided at each project and provisions shall be made as 
necessary to provide safe drinking water at individual field locations.  One-serving 
size individual bottle of water or disposable sanitary cups shall be provided along 
with receptacles for their disposal.  All outlets dispensing non-potable water (under 
Shaw control) shall be posted with appropriate warning signs.  Systems furnishing 
non-potable water and systems furnishing potable water shall be constructed to 
remain completely independent of each other. 

• Portable washing facilities shall be provided as necessary at project sites.  Portable 
washing facilities shall consist of, at a minimum, soap, water, and paper towels.  
When it is not feasible to use soap and water, such as during freezing weather, Handi-
wipes or equivalent shall be made available. 

9.26 FIRE PREVENTION AND PROTECTION PLAN 

This section details fire prevention and protection procedures/resources to be used at the project.  

9.26.1 Workplace Fire Hazards 

The primary fire hazards at the project consist of fueling operations, storage of fuels, other 
flammable liquids at the project site, and welding and cutting activities. 

9.26.2 Potential Ignition Sources 

The significant ignition sources at the project include smoking materials, welding/cutting 
equipment, vehicle/equipment exhaust, catalytic converters, and engine block surfaces. 
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Personnel shall also be alert for other ignition sources such as static electricity, lightning, and 
electrical equipment.  

9.26.3 Fire-Control Systems, Equipment, and Procedures 

Depending on the nature and extent of any fire, the following fire-control systems and equipment 
shall be evaluated or provided for at the project: 

• The fire department shall be contacted prior to beginning new operations at the 
project site.  The fire department shall also be contacted at the conclusion of 
operations. 

• Fire extinguishers shall be provided at selected locations in Shaw-controlled facilities 
and work areas.  Project vehicles and heavy equipment shall also be equipped with 
fire extinguishers. 

• Hudson sprayers filled with potable water shall be available when performing work at 
remote locations where dry grass exists. 

• A Contractor Hot Work Permit is required before a flame- or spark-producing activity 
is to commence.  Hot work permits will be performed in accordance with 
Shaw  Procedure No. HS314, “Hot Work in Hazardous Locations” (see Attachment 2 
of the SHSP).  In addition, before any hot work commences on the fuel storage 
systems, including tanks and ancillary piping, a certified Marine Chemist will provide 
written guidance on safe hot work procedures. 

• Flammable and oxidizing materials shall be stored in marked (No Smoking, Matches, 
or Open Flame) flammable materials storage areas with fire extinguishers available. 

• Smoking shall only be permitted in designated areas.  Personnel shall never discard 
cigarette butts into the environment while working at the project site. 

• Project personnel are only permitted to extinguish small fires in their incipient stages. 
• Fighting fires is prohibited by project personnel and shall only be performed by the 

local fire department.  
9.26.4 Fire-Control Equipment Maintenance Responsibilities 

The SHSS is responsible for the monthly inspections and annual service of all fire extinguishers 
provided at the Shaw-provided facilities and work areas.  Vehicle and heavy equipment operators 
are responsible for the inspection and service of fire extinguishers on vehicles/equipment.
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10.0 CONTRACTOR INFORMATION ASSOCIATED WITH THE 
MAJOR REQUIREMENTS OF USACE SAFETY AND HEALTH 
REQUIREMENTS MANUAL, ENGINEERING MANUAL 385-1-1 

In addition to this APP, a SHSP and Shaw Health and Safety Policies and Procedures (current 
revision) will be available at the project site to meet the major requirements of EM-385 
(USACE, 2003). 
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11.0 SITE-SPECIFIC HAZARDS AND CONTROLS 

The AHAs identify potential safety, health, and environmental hazards associated with specific 
tasks and provide protective measures for personnel, the community, and the environment. 

The AHAs will be developed for all major tasks performed for the project and included in the 
APP.  The AHAs will be reviewed and modified by the SS and SHSS (with input from field 
employees and subcontractors).  An AHA will also be prepared when a new task is added, the 
job situation changes, or when it becomes necessary to alter safety requirements.  Work will not 
proceed on a particular task/phase until the AHA has been reviewed with the work crews.  
Additions or changes to the AHAs, which are less conservative or allow for a downgrade in PPE 
requirements, must have written approval from Shaw’s HSM.  In addition, changes to the APP 
must be attached as an APP Amendment (Attachment 5 to the SHSP).  Any amendments must 
have written approval from Shaw’s HSM. 

The names of the competent/qualified person(s) required for a particular activity 
(i.e., excavations, crane operations, scaffolding, fall protection, and other activities), as 
specified by EM 385 1-1 and/or OSHA, will be identified and included in the AHA.  

The AHAs will be reviewed and modified throughout the workday, as necessary, to address 
changing site conditions, operations, or changes of competent/qualified person(s).  AHAs will 
also be reviewed and modified during the daily tailgate safety and JSA meetings.  Modifications 
will be handwritten in ink on the specific AHA.  If more than one competent/qualified person 
will be used on the AHA, a list of names will be included as an attachment to the AHA.  Those 
listed will be competent/qualified for the type of work involved and familiar with current site 
safety issues.  If a new competent/qualified person (not on the original list) is added, the list will 
be updated (this is an administrative action not requiring an updated AHA).  The new person will 
acknowledge, in writing, that he/she has reviewed the AHA and is familiar with current site 
safety issues. 

Each crew must complete a JSA for each task that to be accomplished that day, as required by 
Shaw Procedure No. HS045, “Job Safety Analysis.”  The JSA will be revised, as necessary, 
when unforeseen circumstances arise or work site conditions change.  Any revisions will be 
immediately communicated with the affected site workers.  If the need to complete an unplanned 
task becomes necessary at any point throughout the day, a new JSA will be prepared to cover 
that task.  The JSAs will be completed using the JSA Checklist Form and JSA Worksheet Form. 
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STATEMENT OF QC PROGRAM 
This Addendum to the Program Quality Control Plan (PQCP) is prepared and submitted for 
Interim Removal Actions, OU2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, 
Maine.  This plan incorporates methods and procedures from the PQCP approved by the Naval 
Facilities Engineering Command (NAVFAC), Atlantic.  The PQCP was developed specifically 
to be responsive to the Contract Specification, Contract No N62470-08-D-1007, NAVFAC, Mid-
Atlantic.  Shaw Environmental & Infrastructure, Inc (Shaw) will perform the inspections and 
tests required to ensure that materials, workmanship, and construction conform to drawings, 
specifications, and contract requirements.  

Quality control should not be considered a person or an organization of personnel, but a concept 
to perform in such a manner that the end product of our efforts provides a quality product and 
customer satisfaction.  The quality control individual or group cannot inspect quality into the 
final product, but only inspect and document the results of our efforts.  The only people that can 
build quality into the product are the individuals performing the task of producing the end 
product. 

Note to Employees – Concept of Quality Control 

It should be noted by all employees that the documentation requirements of Shaw procedures, 
plans, and the Task Order Specifications are considered equally as important as the end product 
itself.  When it is stated that the documentation will be approved prior to the start of work, this is 
exactly what is intended.  To eliminate problems in this area requires careful planning and 
execution by everyone. 

We would do well to remember that our livelihood depends on how well we satisfy our 
customer.  To accomplish this requires teamwork and attention to detail by all employees and 
contractors. 
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I. QUALITY CONTROL ORGANIZATION 

The Site Quality Control (QC) Manager will have the authority to implement and manage the 
PQCP, the three phases of quality control and the authority to stop work, which is not in 
compliance with the contract. 

The Site QC Manager for this task order will be named prior to the start of work.  Approval of 
this person will be sought prior to appointment by Shaw. 

The Site QC Manager will be responsible for the PQCP implementation and quality reporting for 
this task order.   He will work closely with the site personnel and the Project Manager, Mr. Fred 
Poulin, but will report directly to Mr. Ernest Duke, Program QC Manager regarding QC related 
issues on the site. 

Mr. Duke, Program QC Manager will serve to resolve any QC related issues, which need his 
involvement.  The Site QC Manager will have a direct line of communication to the Program QC 
Manager on QC issues. 

An Alternate QC Specialist may be assigned to assist the site QC Manager during site 
construction.  The resume of this person and appointment letter will be submitted for approval. 

The relationship between the QC Organization, and Production Personnel of the Task Order, is 
presented in the Organizational Chart, Figure I-1. 

II. IDENTIFICATION OF PERSONNEL ASSIGNED TO THE QC 
ORGANIZATION 

The resume of the Site QC Manager will be submitted as Figure II-1 for approval prior to the 
commencement of work.  

III. APPOINTMENT LETTERS 

An example Site QC Manager Appointment letter is provided as Figure III-1.   

IV. OUTSIDE ORGANIZATIONS 

A list of outside organizations such as subcontractors employed by Shaw for work under this 
task order is provided in Exhibit IV-1.  This list provides each firm’s name and address and a 
description of the services each firm will provide.  This list will be maintained current and will 
be available for review. 

V. INITIAL SUBMITTAL REGISTER & REVIEWER 

V.1 Submittal Register 
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The Initial Submittal Register is provided as Exhibit V-1.  The status of each submittal will be 
recorded as changes occur.   

V.2 Personnel Authorized to Review and Certify Submittals 

Personnel authorized to review and certify submittals are identified on Exhibit V-2.  Any 
additional personnel assigned to perform submittal review and certification must be approved by 
the Contracting Officer prior to performance. 

VI. TESTING LABORATORY ACCREDITATION 

Testing laboratory accreditation is fully described in Appendix D of the Work plan. 

VII. TESTING PLAN AND LOG PREPARATION  

A Testing Plan and Log has been prepared for this task order and is provided as Exhibit VII-1. 

VIII. REWORK ITEMS  

Rework Items will be documented on the Daily Contractor QC Report and on the Rework Items 
List.  This list will be used to report and track Rework Items.  The Rework Items List is provided 
as Exhibit VIII-1. 

IX. DOCUMENTATION PROCEDURES 

The Daily Contractor Production Report form and the Daily Contractor QC Report form will be 
used to document daily activities at the site.  These forms are provided as Exhibits IX-1 and IX-
2, respectively. 

X. QUALITY CONTROL INSPECTION PLAN 

The Quality Control Inspection Plan, Exhibit X-1, lists the task order Work Plan section and 
definable feature of work with provisions for recording the corresponding checklist/report for 
each phase of the three-phase control process.  As each control phase is satisfactorily performed, 
the Site QC Manager will record the corresponding report number and date. 

This list has been prepared to correspond to the scheduled activities of the task order.  It will be 
maintained as provided in Section 1, Part 4.4 of the PQCP.  Each preparatory, initial and follow-
up phase checklist/report will reflect the construction activity number derived from the 
construction schedule. 
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XI. PERSONNEL MATRIX 

The personnel matrix, Exhibit XI-1, shows each section of the Task Order Work Plan sections 
with identification of who will review and certify submittals, who will perform and document the 
three phases of control, and who will perform and document testing.  
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FIGURE I-1 
QC ORGANIZATIONAL RELATIONSHIP WITH PRODUCTION PERSONNEL  
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FIGURE II-1 
QC MANAGER RESUME  

William L. Deane Jr  

 
 
Professional Qualifications 
Mr. Deane has over 5 years of Engineering experience, including transportation design, municipal 
engineering, project management, estimation, construction coordination, construction management 
and construction inspection. He has taken the development of several municipal projects from the 
planning stage through to the construction phase, including preparation of bid documents, 
construction documents, invoicing and material sampling. Additionally Mr. Deane has provided 
thorough review and comment on numerous private development projects proposed to local planning 
boards. These reviews included relevance to local codes and regulations, good Engineering practices, 
and state and federal design guidelines. 
 
Mr. Deane also has over a year and a half experience in disaster response coordination, specifically 
housing. He has been involved on a management level with the largest disaster housing mission ever 
undertaken by FEMA. His activities included managing 200 plus inspectors tasked with property 
assessment. 
 
Mr. Deane has completed one, and has several ongoing MEC/UXO projects encompassing the most 
recent 3 years. His role within these projects includes project management, work plan creation, 
MEC/UXO regulations monitoring, site engineer, technical support, quality management, and 
statistical analysis of MEC Clearance Operations. Project activities for MMRP programs include 
Operational Range Clearance, Range Clearance, and Removal Actions with MEC present.  
 
In Mr. Deane's career he has shown a great strive to succeed both personally and professionally, and 
his will to become a leader has helped him greatly at succeeding at any goal he presents himself with. 
New challenges are always sought after. 
 
Education 
Bachelor of Science, Civil Engineering, Rutgers University, Piscataway, New Jersey, 2003 
 
Additional Training/Continuing Education 
Heartsaver First Aid, Norfolk, VA, 2009 
Heartsaver Adult/Child CPR with mask, Norfolk, VA, 2009 
Munitions Response Site Management Training Course A-4A-0093, Norfolk, VA, 2008 
IATA - Shipping Training, Norfolk, VA, 2008 
IATA Shippers Training, Norfolk, VA, 2008 
OSHA 10 Hour Construction Safety, Findlay, OH, 2008 
Excavation Competent Person Training, Findlay, OH, 2008 
OSHA 8 Hour HAZWOPER Supervisor Training, Findlay, OH, 2008 
Confined Space - Entry Supervisor (Ent & Attn), Findlay, OH, 2008 
OSHA 8 Hour Refresher, Findlay, OH, 2008 
Site Safety Officer, Findlay, OH, 2008 
Virginia Boating Safety, Virginia Beach, VA, 2008 
OSHA 8 Hour Refresher, Norfolk, VA, 2008 
Lean Six Sigma Overview Training, Norfolk, VA, 2007 
29 CFR 1910.120(e) OSHA 40 Hour HAZWOPER, Somerset, NJ, 2006 
Competent Person Drilling Oversight, New Orleans, LA, 2006 
Safety Leadership Series: Best Practices, New Orleans, LA, 2006 
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Safety Leadership Series: Incident Investigation and Worker's Compensation, New Orleans, LA, 2006 
Safety Leadership Series: Subcontractor Prequalification, New Orleans, LA, 2006 
OSHA 10 Hour Occupational Safety and Health Training, Bloomfield, NJ, 2004 
 
Registrations/Certifications/Licenses 
USACE Construction Quality Manager, 2006, CENAO-06-0544, Active, Nationwide, 11/2011 
Erosion and Sediment Control Responsible Land Disturber, 2007, 28517, Active, Virginia, 11/2010 
Engineer in Training, 2009, Active, Virginia  
 
Security Clearance 
General Contractor, US Navy, 2006, Active, 04/2009 
Other, Federal Emergency Management Agency, 2004, Inactive, 02/2006 
 
Experience and Background 

12/2006 - Present 
Construction Engineering Manager I, Shaw Environmental & Infrastructure, Inc., Federal, 
Norfolk, Virginia 
 
Mr. Deane is a Project Engineer for the Lantdiv Program for the US Navy NAVFACENGCOM 
Atlantic Division. Responsibilities include developing Estimates, Work Plans, Project Closeout 
Reports, performing field visits, Quality Control, and Health and Safety for numerous projects 
simultaneously. Additionally, Mr. Deane has been tasked with Site Supervision on several projects. 
 
The following is a summary of key projects: 
Project Engineer/Quality Control Manager, CTO-V-FZN3 Range Clearance at Multiple Training 
Ranges, Marine Corps Base Camp Pendleton, California, 133560, US Navy NAVFACENGCOM 
Southwest Division, Marine Corps Base Camp Pendleton, California, $14,367,735.00, 10/2008 - 
Present 
The project involved performing Operational Range Clearance at multiple (7) training ranges within 
the Camp Pendleton Range and Training Area. The project also was scoped to develop estimates and 
project plans for the construction of a Close Air Support Target. Mr. Deane participated in the 
estimate development for the initial award. Once awarded, Mr. Deane developed the Work Plan 
documents for submittal. Upon filed mobilization, Mr. Deane served as the Project Engineer and 
Quality Control Manager, assisting in the initial kickoff of the project. Project roles continue as the 
Project Engineer, providing Home Office support for the Project management team. 
 
Accomplishments:  
None. 
 
Site Superintendent/Quality Control Manager, CTO - 10 RCRA Hazardous Waste Closures, NAS 
Oceana, Virginia Beach, Va, 845817, US Navy NAVFACENGCOM Atlantic Division, Naval Air 
Station Oceana, Virginia Beach, Va, $620,000.00, 09/2007 - Present 
The project involved the closure of 2 hazardous facility buildings for rehabilitation and reuse. Mr. 
Deane was brought in during the final phases of the project to supervise the completion of the 
buildings. Mr. Deane supervised the installation of an epoxy flooring system as well as provided 
project support for concrete installation and rehabilitation. Mr. Deane is currently working with the 
RPM to provide final building rehabilitation options, scheduled to go to construction 4/2009 
 
Project Engineer, FSSI-15 Vieques Removal Actions SWMU 6, 7 & AOCJ,R, 116701, Field Support 
Services, Inc., Vieques, Puerto Rico, $887,111.00, 01/2007 - Present 
Mr. Deane was the project engineer responsible for developing the work plan documents for the 
excavation and disposal of approximately 11,500 tons of debris and contaminated soil at three sites  
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(SWMU-6, SWMU-7 and AOC-J)on the island of Vieques. Due to the past history of the sites, 
unexploded ordnance may be present so Shaw SWMU-6 is located on the edge of a mangrove on a 
National Wildlife Refuge. Mr. Deane also served as the Site Superintendent during the Waste 
Characterization sampling event held in February 2008. The event consisted of collecting 70+ 
samples and having them prepared and shipped off the island by 1400 hrs each day. The project also 
had UXO support due to the discovery of numerous UXO items. Removal Actions began in February 
2009, Mr. Deane was part of the project kickoff team, mobilizing to Vieques for the first two weeks 
of the project. Mr. Deane continued to serve as the Project Engineer providing home office support 
throughout the duration of the project, providing review and response to regulatory agencies during 
reviews. 
 
Accomplishments:  
Although the project was fixed price a fourth site, AOC-R, was included in the work plan that would 
allow the Navy to perform a removal action at a later date without having to go through a separated 
work plan review process. 
Participated in the Vieques Environmental Response Program Meetings with the EPA and Puerto 
Rico Environmental Quality Board on the Island of Vieques. During the Waste Characterization 
Sampling effort, 70 + samples were collected and shipped to the Lab without the loss of a single 
sample. 
 
Site Engineer/Quality Control Manager, CTO-119 Remediate Soil and Free Product, Site 12 Wharf 
G, Former Naval Shipyard, Philadelphia, PA, 129087, US Navy NAVFACENGCOM Atlantic 
Division, Philadelphia, Pa, $1,503,460.00, 10/2007 - 04/2009 
Mr. Deane was the Site Engineer and Quality Control Manager for the removal actions at the Former 
Naval Shipyard, Philadelphia. The project involved the removal of 7000 tons of petroleum 
contaminated soils within the tidally influenced Wharf G area. The project was fast tracked because 
the Navy had already turned this piece of property to the Philadelphia Industrial Development 
Corporation for private use. The site was cleared of the contaminated soil in 2 locations within the 
footprint. Mr. Deane was responsible for the sampling and minor site supervision of the removal 
actions. The project has received 2 modifications for the removal of two isolated underground storage 
tanks at two separate sites. Mr. Deane was responsible for site management, subcontractor oversight, 
quality control, and site safety during the tank removals. Mr. Deane also coordinated with the 
subcontractor to provide the Navy with the appropriate closeout reports for each tank, in accordance 
with PADEP. 
 
Accomplishments:  
The site has received 4 modifications for additional work within and outside the original footprint of 
work. 
 
Project Engineer/Quality Control Manager/Site Safety Officer, CTO-114 Surface Clearance of 
Various Types of Range Residue, Marine Corps Base Quantico, 128137, US Navy 
NAVFACENGCOM Washington Division, Quantico, Virginia, $4,000,000.00, 07/2007 - 10/2008 
Mr. Deane was responsible for the development of the Estimate for Modification 001, Murphy 
Demolition Range, development of the work plan documents. The Murphy Demolition Range shall be 
cleared of approximately 100 tons of used tank bodies utilized for demolition training by the USMC. 
Mr. Deane was responsible for developing the estimate for modification 002, Target Removal. 
Modification 002 involves the removal of targets on 5 active Marine Corps Training Ranges. Mr. 
Deane was the Quality Control Manager and Site Engineer for the Range Clearance Operations. 
 
Accomplishments:  
Contract has received four Modifications to continue work on 4 additional ranges. 
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Project Engineer, CTO-V-FZN1 Range Clearance, Marine Corps Air Station, Yuma, 132283, US 
Navy NAVFACENGCOM Southwest Division, Marine Corps Air Station Yuma, Yuma , Arizona, 
07/2008 - 09/2008 
Mr. Deane was involved in the initial estimate, site visits, and preparation of the project work plan. 
The project involves the surface clearance of approximately 200 acres of active range within the 
MCASY facilities as well as the construction of a mock airfield for aerial bombing. 
 
Project Engineer, CTO-96 Vieques Munitions Response (20 acres), 126242, US Navy 
NAVFACENGCOM Atlantic Division, Vieques, Puerto Rico, $916,281.00, 04/2007 - 12/2007 
Mr. Deane was responsible for assisting the Project Manager and perform production analysis and 
monitoring during the execution of a Time Critical Removal Action (TCRA) within the Live Impact 
Area (LIA) and Eastern Conservation Area (ECA). This work was an extension of the work started 
under CTO-74 and consists of an additional 20 acres of surface clearance. 
 
Accomplishments:  
UXO sweep teams began the scrap/MEC clearance of a road that crossed the submunitions corridor. 
The submunitions corridor was a zone that was saturated with various types of unexploded 
submunitions that had been dropped during training exercises. Submunitions can be very sensitive 
and dangerous, so only the most experienced UXO technicians were allowed to work in this area due 
to the hazards associated with submunitions. The clearance of the road would allow other contractors 
to safely travel to the opposite side of the island to perform environmental investigation activities. 
The Navy was in the process of obtaining a burn permit to clear vegetation.  
 
During a demolition event in the submunitions corridor a fire burned approximately 12 acres of 
vegetation. UXO teams were dispatched into the area burned to clear scrap/MEC. The level of effort 
was tracked so that the Navy could determine the cost to perform work associated with the 
implementation of a controlled burn to clear the vegetation. 
 
Project Engineer, CTO-74, Former Vieques Naval Training Range, 123113, US Navy 
NAVFACENGCOM Atlantic Division, Vieques, Puerto Rico, $6,673,344.00, 12/2006 - 12/2007 
Mr. Deane was involved in assisting the Project manager in management of the tasks, as well as 
provide production management and analysis for activities for a scope of work involving a Time 
Critical Removal Action (TCRA) within the Live Impact Area (LIA) and Eastern Conservation Area 
(ECA). This included the preparation of work plans for the removal of Munitions and Explosives of 
Concern (MEC) visually observed at the surface from 100 acres. The areas were divided into 30 
meter square grids and all vegetation was manually cleared prior to the surface clearance of MEC. All 
scrap greater than 2-inches square was collected from the surface. Following the removal of MEC, 
Material Potentially Presenting and Explosive Hazard, Munitions Debris and other related scrap the 
On-Site Naval Representative was notified that the material was ready for collection by an on-site 
scrap processor. Additionally, the Client requested a detailed optimization report showing the efforts 
made to reduce costs and increase production for clearance activities. 
 
Accomplishments:  
Shaw was responsible for the management of the subcontractor responsible for the surface clearance 
of MEC. The processes for performing the work in the field (i.e. manual vegetation clearance, 
collection of scrap and removal of MEC, etc.) were monitored in the field and evaluated to determine 
the optimal method for conducting the work. The project team met with the Navy and Title II 
Contractor to review the data and discuss the progress made in. Cost data was presented to the Navy 
to assist them in developing a method in estimating a cost for the clean-up of the island. Mr. Deane 
compiled, analyzed, and prepared an Optimization Report detailing the clearance operations Shaw 
undertook and the best methods to practice. 
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Site Project Manager, CTO -118 Underwater Debris Removal, NSA La Maddalena, Santo Stefano 
Italy, 128566, US Navy NAVFACENGCOM EURSWA, La Maddalena, Italy, $6,105,224.00, 
09/2007 - 09/2007 
Mr. Deane was responsible for the onsite Project Management and subcontractor oversight for the 
project. The port of US Naval Operations @ Santo Stefano, in preparation for closure was cleaned of 
approximately 200 Tons of underwater debris. The debris was located @ depths from 60 feet to 150 
feet and ranged in size from 100 lbs to 5 tons in size. The debris was removed from the sea floor and 
turned over to Naval Operations for disposal. 
 
Mr. Deane also served as the QC manager and Site Safety Officer for the project. 
 
Accomplishments:  
Shaw removed approximately 200 Tons of debris over 19 days. The entire Diving Operation was 
responsible for the removal of over 1.1 million pounds of debris (550 tons) 
 
Awards/Client Commendations:  
Both Mr. Deane and the project received a commendation letter from Rear Admiral C.J. Mossey of 
NAVFAC. 
 
Project Engineer/QC Manager, CTO-34 NAPR Landfill Closure, Roosevelt Roads, 110050, US Navy 
NAVFACENGCOM Atlantic Division, Ceiba, Puerto Rico, $6,390,749.00, 05/2007 - 06/2007 
Mr. Deane was responsible for one rotation on the island to provide Site Engineer Functions and 
serve as Interim Quality Control Manager for a project that conducted a landfill closure on a 50 plus 
acre landfill located on NAPR, in Ceiba, Puerto Rico. Landfill cover includes installation of 18 inch 
clay cap with an additional 6 inch vegetative cover material on top of clay cap system. Installation of 
Monitoring wells and gas vents are also included in landfill closure. 
 
11/2005 - 11/2006 
Construction Engineering Manager I, Shaw Environmental & Infrastructure, Inc., Construction 
Functional Group, New Orleans, Louisiana 
 
Responsibilities included working directly under the Project Manager providing staffing and 
progression updates, reporting to the client on progress, and day to day management of field staff. 
Recent Assignments include FEMA IA-TAC TO 15 LA Home Again - Haul & Install 
 
The following is a summary of key projects:  
Customer Service Group Manager, FEMA IA-TAC TO 15 LA Home Again - Haul & Install, 117655, 
FEMA, New Orleans, $500,000,000.00, 11/2005 - Present 
Customer Service Group Manager for the placement of temporary housing. Responsible for the 
assessment, ready for occupancy, and leasing in activities on the project, assessing over 39,000 
properties, and leasing over 22,000 families into temporary housing units.  
 
Project highlights included adapting to the ever changing scope of the project along with the dynamic 
environment of a politically diverse and ever changing environment. Numerous ordinances and 
processes were created or suspended weekly to make the task of housing residents difficult. 
 
The project was difficult to accomplish when dealing with the human factor of displaced residents 
and families who brought new levels of emotion to every site. 
 
Accomplishments:  
Project housed over 22,000 displaced families on their private sites. 
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Awards/Client Commendations:  
One Million Man Hour Safety Award 
 
 
01/2000 - 10/2005 
Engineer, Dewberry-Goodkind, N/A, Bloomfield, New Jersey 
 
I began my career as a summer intern, working four months of every summer from 2000-2003 as a 
junior level engineer, and began full time in January of 2003 and an entry level engineer. 
Responsibilities included transportation design, Municipal Engineering, construction Inspection, and 
Geotechnical Soil Boring Inspection. 
 
The following is a summary of key projects:  
Inspector/Team Lead, Hurricane Rita Inland Wind Study, N/A, FEMA, Texas & Louisiana, 10/2005 - 
10/2005 
Project was an Inland Wind Study for Hurricane Rita, to help create a better system for predicting the 
effects of inland wind from a cyclonic event. Tasks included surveying all affected areas for 
representative damage and report writing. 
 
Inspector/Team Lead, Hurricane Katrina Inland Wind Study, N/A, FEMA, Mississippi, Alabama, & 
Louisiana, 09/2005 - 10/2005 
Project was a piece of a Hurricane Inland Wind Study for FEMA to more accurately predict inland 
damage cause by cyclonic winds. Tasks included surveying the affecting states for severity of wind 
damage, taking specific data points that had representative damage. Once survey was complete a 
report was compiled and submitted. 
 
Engineer/Inspector, Township of Bloomfield, N/A, Township of Bloomfield, Bloomfield, NJ, 
05/2005 - 10/2005 
Project included providing design, inspection, and oversight for capital improvement projects within 
the Township of Bloomfield, NJ 
 
Engineer/Inspector, Borough of Allendale Engineering, N/A, Borough of Allendale, Allendale , NJ, 
05/2004 - 10/2005 
Project involved providing Engineering services to the Borough of Allendale. Projects included 
capital improvement type projects (ie roadway improvements, bridge and culvert design, streetscape 
improvements) construction inspection and administration, consulting to the Borough Council, 
Consulting to the Borough Planning and Zoning Board. 
 
The Borough had been a client of the firm's for 10 years 
 
Inspector/Lead, NISTAC-FEMA IA TAC - Hurricane Technical Assistance Contract, N/a, FEMA, 
Rockledge, Florida, 10/2004 - 04/2005

 

 
Project was Mobile Home Operations assistance from Hurricanes Jeanne, Charley and Francis on the 
central east coast of Florida. Work included assessments, maintenance, construction management, and 
RFO/Lease In activities for Temporary Housing. Mission housed over 2500 families on both private 
sites and group/commercial sites. 
 
Accomplishments:  
I was responsible for 13 commercial parks throughout the region where FEMA has acquired property 
to house individuals. 
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Engineer, Whittpenn Bridge, Route 7 over the Hackensack river, N/A, New Jersey Department of 
Transportation, Rutherford/Bloomfield NJ, 01/2003 - 05/2004 
Project was the design of the approach roadways and highways to a new lift bridge designed by 
others. Combined with others to complete the geometric design of the roadway. 
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William L. Deane Jr  

Contact Information 

Work Phone: 757-640-6956  
Cell Phone: 973-615-6635 
 
 
Years of Experience 
Previous Employers:       4.00 
Shaw:                               4 
Total of 8.00 year(s) experience  
 
Experience in EPA Regions 
Region 2 (NJ NY Puerto Rico Virgin Islands)  
Region 3 (DC DE MD PA VA WV)  
 
 
International Experience 
Puerto Rico, Field Support Services, Inc, FSSI - 15 Vieques Removal Actions, SWMU 6,7 & AOC 
J,R, 01/2007 - 06/2009 
Italy, US Navy NAVFACENGCOM ERSWA Division, CTO -118 Underwater Debris Removal, 
NSA La Maddalena, Santo Stefano Italy, 08/2007 - 09/2008 
Puerto Rico, US Navy NAVFACENGCOM Atlantic Division, CTO-74, Former Vieques Naval 
Training Range, 12/2006 - 12/2007 
Puerto Rico, US Navy NAVFACENGCOM Atlantic Division, CTO - 96 Vieques Munitions 
Response, 04/2007 - 12/2007 
Puerto Rico, US Navy NAVFACENGCOM Atlantic Division, CTO-34 NAPR Landfill Closure, 
Roosevelt Roads Puerto Rico, 05/2007 - 06/2007 
 
Passport Information 
Do you have a valid Passport? Yes 
Country: United States 
Expiration Date: 12/2009 
 
Citizenship Information  
United States  
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FIGURE III-1 

SITE QC MANAGER/REPRESENTATIVE – LETTER OF APPOINTMENT 
 
 
 
 
 
May 19, 2010 
 
Shaw Environmental and Infrastructure, Inc.  
500 E. Main Street, Suite 1630 
Norfolk, VA 23510 
 

RE: Site QC Manager  
Contract N62470-08-D-1007 
Task Order No. WE03 

 
Dear Mr. Deane: 
 
This letter will serve as your appointment as the Site Quality Control Manager on the 
referenced project and will also clarify your duties and authority in this position.  In this 
position, you will be authorized to use available resources to satisfy all applicable 
requirements of the Program and Task Order Quality Control Plans. 
 
This authorization specifically gives you the authority to direct removal and replacement or 
correction of nonconforming materials or work and stop work authority when continuation 
would be unsafe to personnel, harmful to the environment, or result in a significant 
degradation of quality. 
 
You will be expected to work closely with the Project Manager and other project personnel, 
but you will not be directly responsible to anyone but me for resolution of quality issues 
when working in the capacity of Quality Control Manager. 
 
If you have any question in this matter, please contact me at 412 601-1086 or at 
Ernie.Duke@Shawgrp.com. 
 
Respectfully, 
 
 
Ernest P. Duke 
Program QC Manager  
NAVFAC RAC Program 
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OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine

EXHIBIT IV-1

SUBCONTRACTOR LIST

DESCRIPTION OF SERVICES PROVIDEDCOMPANY NAME AND ADDRESS

Shaw Environmental and Infrastructure, Inc.

Task Order No. WE03

TBD

Accutest Inc.

Transportation and Disposal Services

Analytical Testing Services



Action Code
Date of 
Action

Date 
Forwarded to 

App. Auth/ 
from Contr

Date 
Forward to 

Other 
Reviewer

Date Rcvd 
from Other 
Reviewer Action Code

Date of 
Action

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p)

SD-01 Preconstruction

Work Plan G
Site Health and Safety 
Plan G

Program Quality Control 
Plan Addendum G

Base Construction/ Dig 
Permit G

Sampling and Analysis 
Plan G

SD-11 Closeout 
Submittals

Contractor's Completion 
Report
Status Reports
QC Meeting Minutes
Test Results Summary 
Report

Daily Contractor 
Production/ QC Reports

Rework Items List
Documentation Photos

SD-02 Manufacturer's 
Catalog Data

Plantings

SD-13 Certifications
Testing Laboratory 
Accreditation

Notes: ACTION CODES
Approved By: A: Approved
G: Government AN: Approved as Noted
Blank:QC Manager NR: Not Reviewed
Reference; QMP-16.2 Submittal Management Process RR: Disapproved; Revise and Resubmit

Contractor Action Approving Authority

Date Rcvd 
from Appx 

Auth

EXHIBIT V-1
Revision No.    01
Shaw Environmental and Infrastructure, 
Inc.   

Task Order No.WE03                                                                            
Contract No. N62470-08-D-1007

Project No. 133533
Project Title: OU-2, DRMO Impact Area, Portsmouth Naval Shipyard
Kittery, Maine

Remarks
Transmittal 
Control No.

Planned 
Submittal 

Date
SD Number and Submittal 

Description

Spec 
Paragraph 

Number
Approving 
Authority

Other 
Reviewers

Spec.
Sect.



 SUBMITTAL TYPE: AUTHORIZED PERSONNEL:

Work Plan Submittals Preconstruction Project Manager

All Work Plan/ Addendum Sections (1) All Types
Site QC Manager, Program QC Manager, Project 
Manager 

(1) Note:  Submittals requiring Government approval - Site QC Manager shall perform the final review and certification.
                  Submittals requiring Contractor approval - Site QC Manager shall perform the final review and approval.

Task Order No. WE03

EXHIBIT V-2

LIST OF PERSONNEL AUTHORIZED TO REVIEW AND CERTIFY SUBMITTALS
Shaw Environmental and Infrastructure, Inc.

OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine



WORK PLAN ACCREDITED/
SECTION APPROVED LOCATION DATE

AND ITEM LAB OF TEST FORWARDED
PARAGRAPH OF ON OFF DATE TO 

NUMBER WORK TEST REQUIRED YES NO SAMPLED BY TESTED BY SITE SITE COMPLETED CONTR. OFF. REMARKS
3.3 Investigative 

Sampling
Copper, Lead

3.4 Waste 
Characterization 
Analysis

TCLP VOC, SVOC, Pesticide, 
Herbicides, Metals ICP, Metals 
HG, Reactive Cyanaide, 
Reacvite Sulfide, Ignitability, 
Corrosivity, Total PCBs, Maine 
DRO, GRO

3.6 Confirmatory 
Sampling

Copper, Lead

3.8 Site Restoration TCL VOC, SVOC, TCL 
Pesticides, Total PCBs, TAL 
Metals ICP, Metals Mercury, 
Cyanide Total, Maine DRO, 
GRO

If additional soils is 
needed;
One Per Source - Per 
Base acceptance criteria 

N62470-08-D-1007 LOCATION: NAS Pax River, MD

OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine

CONTRACT NUMBER PROJECT TITLE: Site 11 LTO

Task Order No. WE03

EXHIBIT VII-1

TESTING PLAN AND LOG
Shaw Environmental and Infrastructure, Inc.



CONTRACT
REQUIREMENT

DATE (Spec. Section and ACTION TAKEN DATE
NUMBER IDENTIFIED DESCRIPTION Par. No., Drawing No. BY SITE QC MANAGER RESOLUTION COMPLETED

and Detail No., etc.)

Location: 

Task Order No. WE03

REWORK ITEMS LIST

Contract No. N62470-02-D-3260  

OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine

EXHIBIT VIII-1

Shaw Environmental and Infrastructure, Inc.

OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine
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Preparatory Phase Initial Phase Follow-up Phase

Checklist/Report No. Checklist/Report No. Checklist/Report No.

WP -- 3.2

Mobilization and 
Site Preparation

Utility Search

Site Setup

Site Survey

Installation of E&S

Clearing

Stockpile Setup

WP -- 3.3

Investigative 
Sampling

WP -- 3.4
In-Situ Waste 
Sampling

WP -- 3.5

Excavation of 
Contaiminated Soils

WP --3.6 
Confirmatory 
Sampling

WP -- 3.7

T&D

WP -- 3.8

Site Restoration and 
Demobilization

Backfill

Seed and mulch 
disturbed areas

Plantings

Removal of all 
temporary facilities

Specification 
Section

Definable Feature of 
Work Subtasks

Control Check Verification

Date Date

Task Order No. WE03

EXHIBIT X-1

QUALITY CONTROL INSPECTION PLAN

OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine
Shaw Environmental and Infrastructure, Inc.



SPECIFICATION SECTION
SUBMITTALS TO BE 

REVIEWED BY:
THREE PHASE TO BE 

PERFORMED BY:
TESTING TO BE VERIFIED 

BY:

All Sections
Site QC Manager (1), Program QC 

Manager, or Project Manager Site QC Manager Site QC Manager

(1) Note:  Submittals requiring Government approval - Site QC Manager shall perform the final review and certification.
                  Submittals requiring Contractor approval - SiteQC Manager shall perform the final review and approval.

Task Order No. WE03
OU-2, DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine

EXHIBIT XI-1

PERSONNEL MATRIX
Shaw Environmental and Infrastructure, Inc.
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Preface 
 

Shaw Environmental and Infrastructure, Inc. (Shaw) has been contracted by the Department of 
the Navy, Naval Facilities Engineering Command (NAVFAC) Atlantic under a Remedial Action 
Contract N62470-08-D-1007, Contract Task Order (CTO) WE03 to perform Interim Removal 
Actions at Operable Unit #2 (OU2), Defense Reutilization and Marketing Office (DRMO) 
Impact Area, Portsmouth Naval Shipyard, Kittery, Maine. 

This Field Sampling and Analysis Plan (SAP) will apply to all site and laboratory activities 
performed under contract at OU2, DRMO Impact Area.  
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1.0 INTRODUCTION 

This SAP presents the procedures designed to achieve comparability and defensibility regarding 
the reporting and use of analytical data from investigative, waste characterization, confirmatory 
and fill material soil samples to be collected within OU2, DRMO Impact Area, Portsmouth 
Naval Shipyard, Kittery, Maine.  This SAP provides assurance that data are collected, analyzed, 
reviewed, and reported in a consistent and representative manner.  This SAP is required reading 
for representative field and laboratory personnel involved in sample handling and data reporting 
for the samples collected as a part of these remedial actions. 
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1.0 INTRODUCTION  

Shaw Environmental and Infrastructure, Inc. (Shaw) has been contracted by the Department of 
the Navy, Naval Facilities Engineering Command (NAVFAC) Atlantic under a Remedial Action 
Contract N62470-08-D-1007, Contract Task Order (CTO) WE03, to perform Interim Removal 
Actions at Operable Unit #2 (OU2), Defense Reutilization and Marketing Office (DRMO) 
Impact Area, Portsmouth Naval Shipyard, Kittery, Maine. 

1.1 PROJECT LOCATION AND BACKGROUND 

Portsmouth Naval Shipyard (PNS) is an active military facility with restricted access on an island 
located within the Piscataqua River, referred to on nautical maps as Seavey Island.  The 
Piscataqua River is a tidal estuary that forms the southern boundary between Maine and New 
Hampshire.  PNS is located within the State of Maine, north of Portsmouth, New Hampshire, 
within the area commonly referred to as Portsmouth Harbor, as depicted within Figure 1.  PNS 
is currently engaged in the conversion, overhaul and repair of submarines for the US Navy. 

OU2 is located along the shoreline of the Piscataqua River, and includes the DRMO Impact Area 
and the DRMO Storage Area.  As depicted within Figure 2, the DRMO Impact Area contains 
Quarters S, N, and 68 which are used as military residences.  These Quarters are located within 
the original shoreline of Seavey Island as noted from figures dating to 1901.  The area 
surrounding these quarters consists of grass yards with mature trees, walkways, and driveways 
which provide access to the quarters.  The southern limit of the residential area is a fence that 
separates the yards of Quarters S and N from the DRMO Storage Yard, (Figure 2).  The land in 
this area generally slopes towards the south, in the direction of the DRMO Storage Yard.  Access 
to Quarter 68 is provided by a driveway connected to Sloat Avenue, while access to Quarters S 
and N is via a single driveway that connects to Sloat Avenue from the Southwest. 

1.2 PROJECT OBJECTIVES AND SUMMARY OF WORK 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), PNS was added to the National Priorities List (NPL) by the Environmental 
Protection Agency (EPA) on May 31, 1994.  The DRMO Impact Area is listed as an area of 
concern which requires remedial activities.  The primary objective of the DRMO Impact Area 
Remediation is: 
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• Mitigate human health and environmental risks associated with the contaminated soil in 
the DRMO Impact Area in a manner such that the property can be used for unrestricted 
use/unlimited use. 

In order to achieve this objective, remediation goals have been created to reduce the 
concentrations of lead and copper in the soils surrounding the Quarters S and N, mainly the yards 
of both Quarters.  To pose no unacceptable risk to human heath or the environment, the 
preliminary remediation goals (PRGs) are 400 milligram per kilogram (mg/kg) for lead (based 
upon the Office of Solid Waste and Emergency Response soil screening level for residential land 
use (EPA, August 1994)) and 3,100 mg/kg for copper (based on EPA Regional Screening Levels 
(EPA, September 2008)). 

The interim removal action will consist of the following activities, all designed to achieve the 
primary objective of the remediation: 

Pre-Construction Activities: 

• Mobilization and Site Preparation, 
• Investigative Sampling to further delineate the work area, 
• In-Situ Waste Characterization Sampling, 
• Excavation of Contaminated Soils, 
• Confirmatory Sampling, 
• Transportation and Disposal of Excavated Soils, 
• Backfilling and Site Restoration. 

Detailed descriptions of each of the above activities are included within Section 2 of this Work 
Plan.  Following the completion of these activities, the remediation within the limits of the 
DRMO Impact Area will be complete and the area will be released to unrestricted residential 
activities.  

1.3 PROJECT SCHEDULE 

Activity-specific timelines and critical paths are presented in the Project Schedule provided in 
Appendix A. 
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1.4 REFERENCES 

The following reference documentation was utilized in the preparation of this Erosion and 
Sediment Control Plan: 

• Tetra Tech NUS, Inc. Draft Action Memorandum, Non-Time Critical Removal Action 
for OU2 DRMO Impact Area, Portsmouth Naval Shipyard, Kittery, Maine, June 2009. 

• Tetra Tech NUS, Inc. Engineering Evaluation/Cost Analysis for OU2 DRMO Impact 
Area, Portsmouth Naval Shipyard, Kittery, Maine, June 2009  
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2.0 PROJECT ACTIVITIES 

This section details the project activities that will be completed in order to achieve the primary 
objective of the DRMO Impact Area Remediation. 

2.1 MOBILIZATION AND SITE PREPARATION 

A mobilization date will be scheduled upon receiving Work Plan approval and notice to proceed 
from the Navy Technical Representative (NTR).  Mobilization is currently anticipated to occur in 
the Spring of 2010.  

A temporary site administration area will be set up where a site trailer, sanitary facilities, and 
equipment will be staged.  This area will be in the vicinity of, but not within the site boundary 
limits. 

2.1.1 Utility Search 

Shaw will contact Dig Safe of Maine at (888) 344-7233 at least 48 hours, but no more than 10 
working days (excluding weekends and holidays), prior to any intrusive activities and will update 
the locate tickets as required.  Shaw will also submit an application for an excavation permit to 
the Facilities Engineering Acquisition Division (FEAD) office and request a utility mark out 
prior to beginning the intrusive activities. 

2.1.2 Site Survey 

Prior to any intrusive work, Shaw will perform a site survey to map the topographic features of 
the site.  This survey will include the proposed limits of excavation and existing elevations, to be 
used to achieve the proper restoration elevations post removal.  The survey will use existing 
benchmarks to provide accurate data for use in preparing as-built survey drawings. 

2.1.3 Installation of Erosion and Sediment Controls 

Shaw will establish features to control erosion and sediment through the use of silt/sediment 
fencing, a stabilized construction entrance, and temporary stabilization.  Appendix B contains 
the Maine Erosion and Sediment Control Best Management Practices (BMP) guidelines. 
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2.1.3.1 Silt Fence 

Shaw will delineate the entire perimeter of the anticipated excavation area with silt fencing.  The 
silt fencing will be installed in accordance with the BMPs.  At the end of each week, and 
immediately following any significant rain event, the silt fencing will be inspected by the Quality 
Control (QC)Manager, to ensure it is still performing in accordance with its intent.  Any 
deficiencies will be noted within the inspection log, and the area will be repaired immediately.  
In the event that the site conditions warrant, super silt fence may be installed in place of the stilt 
fencing to ensure functionality.     

2.1.3.2 Stabilized Construction Exit 

In order to minimize the migration of on site soils to offsite areas, a stabilized construction exit 
will be constructed onsite.  The location of this feature will be determined prior to the start of 
field activities, and will be subject to the approval of the Navy.    The stabilized construction 
entrance will be inspected weekly, as well as immediately following a significant rain event.  
The inspections will be performed by the QC Manager, and be documented within the daily 
inspection logs.  The stabilized construction exit will be constructed and maintained according to 
the BMPs located within Appendix B. 

2.1.3.3 Site Stabilization  

To minimize erosion on exposed soils, Shaw will utilize erosion control matting, straw and hay, 
and temporary and permanent seeding on exposed surfaces.  These features will be installed by 
Shaw within 14 days of inactivity.  Seeding and matting will be selected and installed according 
to the BMPs.  Final restoration will be in accordance with Section 2.4. 

2.1.4 Clearing 

All vegetation will need to be removed from the excavation footprints.  A chipper and 
mechanized equipment will be utilized to perform the clearing.  Chipped vegetation will be 
disposed of off site.  No clearing will occur until all erosion and sediment control devices have 
been installed. 

2.1.5 Stockpile/Load-out Area 

A soil stockpile and load-out area is required to stage the excavated materials for transportation 
and disposal.  The stockpile will be lined with 8mil poly sheeting and surrounded by silt fencing 
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to ensure there is no offsite migration of the contaminated soils.  The location of the stockpile 
will be determined during the pre-construction and mutual understanding meeting. 

2.2 EXCAVATION OF CONTAMINATED SOILS 

Prior to excavation, Shaw will hand dig to locate all identified utilities within the site.  After all 
utilities have been exposed Shaw will excavate the site based upon the limits delineated by 
Figure 3 as well as any potential additional excavation identified by the investigative samples 
described within the Work Plan Section 3.3.  The excavation will proceed from the corner of 
the site furthest from the soil stockpile area.  This is anticipated to be along the western edge of 
the site.  This method is utilized to limit the potential cross contamination of any clean areas 
within the site.  The excavation will proceed utilizing a Cat 325 or equivalent excavator.  The 
excavator will excavate the material to the depth required and place the material in an A-30 
Volvo Dump Truck or Wheeled Loader, depending on access to the site.  The excavated material 
will be taken to the previously constructed stockpile for later transportation and disposal. 

At the end of each day, Shaw will secure the excavation to eliminate a potential trip and fall 
hazard.  As site conditions permit, Shaw will backfill the excavation to a depth of 6 inches to 1 
foot below proposed finished grade to maintain good housekeeping within the site.  All backfill 
material will be placed in six inch lifts and compacted using a vibratory roller prior to placement 
of the next lift.  A survey will be performed to detail the depths and shapes of the excavation.  
This survey will be performed prior to the backfill of the excavations.  The survey will utilize 
existing benchmarks to ensure the accurateness of the data to be presented within the completion 
report. 

2.3 TRANSPORTATION AND DISPOSAL OF CONTAMINATED SOILS 

Soils that have been excavated will be transported to a stockpile area within the site.  Once all 
excavation has been completed, Shaw will begin the Transportation and Disposal (T&D) of the 
soils.  The soils will be sent to an appropriately permitted facility for the contaminated material.  
The waste characterization sampling protocol is outlined within the Work Plan Appendix D – 
Sampling and Analysis Plan (SAP); however it is subject to change based upon facility 
selection during the procurement process.  Once the T&D has been completed, the stockpile area 
will be restored to its original conditions. 
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2.4 SITE RESTORATION 

Upon completion of the remedial excavation, once all confirmatory data has been analyzed and 
meets the PRGs, the site will be restored to approximate original conditions.  The site restoration 
will consist of the following: 

• Backfilling and grading to approximate elevations; 
• Placement of erosion control matting or similar erosion control in steep areas; 
• Placement of topsoil and vegetation with native grasses; 
• Landscaping the site with native trees to compliment the surrounding area. 

Prior to final site restoration, Shaw will coordinate with a Habitat Restoration Specialist at the 
National Oceanic and Atmospheric Administration (NOAA) to ensure the viability of the 
restoration.  The point of contact for NOAA is Mr. Walter Priest, and he can be contacted via 
email at walter.priest@noaa.gov.  Additionally, seeding and planting species will be selected 
utilized the guidelines within the BMP, located in Appendix B. 

Topsoil and backfill will require testing to ensure that the material is chemically suitable for the 
site.  Testing will be in accordance with the Sampling and Analysis Plan, Section 2.1.4, located 
within the Work Plan Appendix D – SAP. 

2.5 DEMOBILIZATION 

Upon completion of site restoration Shaw will begin demobilization activities which will 
include: 

• Site clean up. 
• Removal of all temporary structures, appurtenances and equipment. 
• Removal of all disposable items, dumpsters, and port-a-johns. 
• Demobilization of construction equipment. 
• FEAD approval and acceptance of site conditions. 

Shaw personnel will demobilize from the site upon completion of all site restoration activities 
and after the demobilization activities listed above are performed.  This final demobilization will 
be implemented when it is determined by the Project Manager to be most practical and cost 
effective. 
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Dur
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        10 Receive Draft EE/CA and AM 0 0 0 19JUN09A

        20 Prepare Draft RAWP (and HASP) 20 21 0 22JUN09A 21JUL09A

        30 Navy Review Draft RAWP 24 36 0 22JUL09A 10SEP09A

        40 Respond to Navy Comments Draft
RAWP

20 15 0 11SEP09A 01OCT09A

        50 Issue Draft Final RAWP 0 0 0 02OCT09A

        60 EPA, MEDEP & RAB Review Draft
Final RAWP

22 36 0 05OCT09A 23NOV09A

        70 Received Regulatory Comments on
Draft Final RAWP

0 0 0 24NOV09A

        80 Prepare Final RAWP 22 83 0 25NOV09A 25MAR10A

       190 Site Walk & RAB Meeting 2 1 0 09DEC09A 09DEC09A

       240 Requlatory Review of Final RAWP 10 24 0 26MAR10A 29APR10A

       210 Utility Markout 1 11 0 07APR10A 21APR10A

       105 Insitu Sampling 3 3 0 03MAY10A 05MAY10A

        90 Issue Final RAWP 0 0 0 19MAY10

       100 Preconstruction & Mutual
Understanding Meeting

1 0 1 25MAY10* 25MAY10

       110 Mobilize Equipment & Personnel 1 0 1 01JUN10 01JUN10
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MAINE EROSION AND SEDIMENT CONTROL BMPS 

INTRODUCTION

The purpose of this handbook is to help land development consultants and contractors
incorporate urban Best Management Practices (BMPs) for erosion and sedimentation control into
project design, planning, and construction.
This compilation of BMPs provides a menu from which project designers and contractors may
choose the practices appropriate to specific projects and sites. The selected BMPs, which will
contain both temporary and permanent practices as well as structural and vegetative practices
will provide the best protection against erosion and discharge of sediments at sites under
construction.
There are other practices not detailed in this handbook that may remedy the problems
encountered. However, it is the responsibility of the designer and/or contractor to show that the
new practice will achieve the desired result of no discharge of sediment. Also creativity is
encouraged. Use of some structural practices will require a professional engineer to design them
in accordance with 32 MRSA Section 125.

WHAT IS EROSION?
Soil erosion is the detachment of soil particles and loss of soil from an area by the action of
water, ice, gravity or wind. While natural erosion has been occurring constantly at a slow rate
since the earth was formed, accelerated erosion occurs because of disturbances by people.
Water-generated erosion causes the most severe damage to a site undergoing development.
The serious consequence of erosion is sedimentation - the deposition of eroded soil particles
that have been transported by water. When the velocity of flow is insufficient to transport
sediment, deposition occurs.

THE IMPACT OF EROSION
As Maine's forested land is converted to commercial, industrial and residential land use, both the
volume and quality of surface runoff change.  This presents a potential threat to water resources.
Large-scale development has a significant potential to impact Maine's water primarily because of
the amount of land area exposed to erosive forces.  Residential development also impacts water
quality with increased volumes of runoff and the changed quality of runoff.
Human, animal and plant life also suffers adverse effects from erosion.  As topsoil is lost, the land
becomes less able to support vegetation. Our drinking water supplies become polluted because
of erosion. Contaminants such as heavy metals or nutrients such as phosphorus attach to soil
particles.  When soil erodes, these pollutants are picked up and contribute to the so-called "non-
point source pollution" of all surface waters.
Erosion also destabilizes stream banks, causing loss of property and recreational areas and
altering fragile ecosystems. Sediments suspend in water and cover stream bottoms. These
suspended solids screen out sunlight and act as abrasives on fish gills and scales. When a
blanket of sediment forms on a naturally porous stream bottom, it becomes clogged, smothering
organisms, destroying spawning areas and blocking fish passage.
As roadway shoulders and embankments erode and washouts around pipes and bridge
abutments occur, buildings, bridges and guardrails become structurally unstable.
Finally--sedimentation can cause decreased channel capacity of waterways posing flooding
problems and ultimately, the added cost of dredging to remove the sediment. Municipalities will
suffer higher maintenance costs because of the more frequent need to clean water reservoirs,
storm sewers, culverts and ditches.
Although many construction sites may be rapidly stabilized after the completion of construction,
the permanent drainage systems and large amounts of impervious area cause long-term impacts
because of the increased storm runoff and its potential to erode downstream areas.
Often the environmental impact of erosion is irreparable.
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It is often less costly to plan for and prevent erosion than to repair the damage once it has begun.
Repair costs are very labor intensive, leading to high expenses for a project.

HOW EROSION OCCURS
In order to prevent erosion, or to control it effectively when it does occur, it is important to
understand the four sequential processes involved: raindrop impact, sheet flow, rill/gully formation
and stream flow.
Because the problems caused by erosion increase sequentially, it is vital to control erosion at its
initial stages.
• Raindrop erosion occurs when raindrops fall and their impact dislodges soil particles and

splashes them into the air. The dislodged soil particles can then be easily transported great
distances by the flow of surface runoff.

• Sheet erosion occurs when the action of raindrop splash and runoff remove a layer of
exposed surface soil. The water moves as broad sheets over the land and is not confined to
small depressions.

• Rill and gully erosion occurs as runoff flows and concentrates in rivulets cutting several
inches deep into the soil surface. These grooves are called rills and when not repaired gullies
may develop.

• If rills and gullies are not controlled, stream and channel erosion result as the increase in the
volume and velocity of runoff erode the banks and bottoms of the stream or channel.

FACTORS LINKED TO EROSION
Erosion by rainfall and runoff is related closely to a soil's capacity to transfer water through its
ground surface and to how particles in the soil cohere. Soil properties involved include: soil
texture, percent organic matter, soil structure, soil infiltration capacity and soil permeability. Soils
containing high proportions of silt and very fine sand are more erodible than the soils with higher
percentage of clay or organic matter. Clay acts as a binder between the soil particles; organic
matter maintains a favorable structure, which improves stability and permeability. Well-drained
and well-graded gravels and gravel-sand mixtures with little or no silt are the least erodible soils.
Vegetative cover shields the soil surface from the impact of falling rain and slows the velocity of
runoff. Plants aid in aerating and absorbing water from the soil, thus maintaining its capacity to
retain water. Plant root systems help hold soil particles in place.
Topography and climate  also affect erosion. The size and shape of a watershed affects the
amount and rate of runoff. Slope length and gradient determine the velocity and volume of runoff.
The orientation of a slope may affect the vegetative cover. For example, because south-facing
slopes tend to be dry, they have less vegetation and hence less erosion protection.
The frequency, intensity and duration of rainfall have an effect on soil loss. As both the volume
and velocity of rainfall increase, the capacity of runoff to detach and transport soil increases. The
seasonal fluctuation of temperatures tends to loosen soil. When precipitation falls as snow no
erosion will take place. In the spring, the melting snow adds to the runoff and erosion hazards will
be high.
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PLANNING FOR EROSION CONTROL

Many common-sense practices will reduce a developing site's vulnerability to erosion, saving the
developer, the contractors or the municipality and future occupants of the area time and money.
Thus, the following considerations must be addressed in any effective erosion control plan.

1) Plan the development to fit the site.
After a site has been inventoried and its strengths and limitations identified, tailor the layout of the
buildings, roads and utilities to the topography of the site with the following:
• Restrict construction activities to the least critical areas on the site.
• Protect and maximize existing native vegetation and natural forest floor, thereby reducing

impervious areas on the site.
• Diffuse stormwater rather than concentrate it into channels.
• Align roadways following natural contours, rather than up and down steep slopes.
• Cluster buildings to minimize the amount of earth movement needed.
• Divert clean water away from the immediate construction area to reduce the threat of erosion

and improve building conditions.

2) Minimize the area of exposed soil at one time.
The less soil that is bare and exposed to rainfall and spring snowmelt, the less erosion will occur.
Take these specific steps to minimize exposed soil and to prevent erosion in those areas that
must be disturbed:
• In general, plan to build large development projects in shorter phases rather than all at once.
• Preserve natural vegetation by flagging it in the field.
• Protect buffer strips of undisturbed vegetation between construction areas and

environmentally vulnerable areas such as watercourses and wetlands.
• Lay down temporary mulching on any exposed soil until final grade is reached.
• Immediately seed and mulch areas ready for revegetation.
Remember that all seeding requires mulch and some method of anchoring the mulch to
protect the soil until vegetation has put out substantial good root and leaf growth.
Otherwise, enormous amounts of soil can wash away, often carrying new seedlings with it.
In Maine, special measures must be taken during construction in the late fall and winter months.
These are extremely vulnerable times, when no vegetation can grow. The real danger appears in
the winter thaws and the springtime, when normal rainfall combines with snow-melt to produce
vast amounts of runoff and the soil is frozen with little water percolating into it. Spring runoff can
be devastating to an open construction site, and repair costs will often be greater than erosion
prevention measures. An erosion control plan should be prepared specifically for this season
(September 15th through April 15th); with additional upgraded measures used. See the WINTER
CONSTRUCTION BMP.

3) Provide channel stability in both natural and man-made waterways.
One of the first orders of business on a development site is to build roads with ditches to drain
them. Because the asphalt roadway no longer allows water to seep into the ground, a greater
volume of water is being diverted into these channels rather than slowly flowing across the road
surface as sheet flow.
The resulting combination contains all the elements of an erosion problem: a greater volume of
water travelling at a faster velocity in a smaller, more concentrated area. Add a steep slope and
the erosion problem becomes severe.
The project engineer must design new ditches for stability and capacity and all good erosion
control plans will detail how to protect these roadside ditches.
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4) Stabilize cut and fill slopes caused by construction activities.
Normal construction activities will often involve areas where cuts are made into a slope or an
embankment is formed of fill materials. Usually, structural stability on these slopes needs an
engineer's expertise to prevent slumping and the failure of the slopes.
Sometimes groundwater seeps need to be controlled or a slope must be graded to a specific
angle due to the soil’s nature.
In terms of erosion control, slopes are very vulnerable areas. Damage usually occurs when runoff
is allowed to flow unchecked down the cut/fill face of the slope. A two-pronged approach is often
used to protect slopes from erosion: 1) water control measures and 2) slope surface cover.
Three water control measures can be used on a slope:
• Divert and disperse the water, away from the slope and to a stable area where infiltration can

occur such as undisturbed forest floor.
• Convey the water down the slope in a reinforced channel or chute.
• Collect the water in a catch basin and pipe it to a stable outlet at the base of the slope.
• For surface cover on slopes, various combinations of vegetation and structural materials can

be used:
- On slopes 2:1 or flatter, vegetation alone may be used with special anchoring such

as netting to hold mulch on newly seeded area.
- Steeper slopes usually need special structural materials such as riprap, gabions,

revetments or retaining walls.

5) Install additional erosion control measures when working adjacent to environmentally
sensitive areas
In areas of vulnerable or irreplaceable resources, back-up protection for a primary erosion control
measure should be provided. The following site and/or construction characteristics would require
two levels of protection and a special upgraded erosion control plan:
• Construction or soil disturbance within the watershed of a pond or lake which is vulnerable to

the addition of phosphorous. (Contact the DEP, Bureau of Land and Water Quality for a
listing of phosphorous sensitive lakes and ponds in your area.)

• Construction or soil disturbance within 250 feet of a lake, pond, river, brook, or perennial
stream.

• Construction or soil disturbance within 100 feet of an intermittent stream.
• Construction or soil disturbance within 100 feet of a wetland.
• Construction which requires crossing a stream (with a culvert, bridge, etc.).
• Construction of detention ponds or phosphorus ponds.
• Construction adjacent for crossing intermittent or perennial channels.
• Channel or slope construction on slopes greater than 8%.
• Channel or slope construction from September 15 to April 15, when no vegetation can grow.
• Moderate to highly erodible soils that will be exposed for longer than 1 month. (Information

about the erodibility of a soil is available from the USDA Soil Conservation Service or the
local Soil and Water Conservation District.)

6) Install additional erosion control measures if the site must have bare soil exposed for
an extended time period
In certain unique situations, such as the operation of gravel pits, clay mining areas, certain lumber
operations and golf course construction, it is not possible to sequence construction to minimize
exposed soil. These sites which have to be left open for extended time period merit additional
erosion control measures.
Prevent soil from getting into the water via mulching, temporary seeding, etc.
Provide ways of filtering, settling or diverting dirty water by installing measures described above
in item #5.
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7) Use special measures if working in or crossing streams
The Maine DEP policy prohibits excavation and filling in streams because they are at risk for
severe erosion. Plans that propose this kind of construction are often denied and planners and
contractors should avoid proposing or conducting earthwork in waterways or water bodies.
Whenever a planned road crosses a flowing stream and a culvert needs to be installed, the
process of installing that culvert will impact the stream. Fill material will be brought in. Heavy
machinery will be driven back and forth in the stream channel. It is almost impossible to install a
crossing without causing a discharge of sediment downstream. Installation of detention basins or
phosphorous ponds in or near streams will have the same problems.
The impact of a road crossing a larger and wider body of water, such as a brook or river, is worse
as more of the waterway embankment and channel will be disturbed for a longer time period and
it is extremely difficult to filter out suspended sediment from large volumes of water travelling at
high velocities.
If construction will be carried out in or adjacent to streams, a good erosion control plan should
clearly identify these areas as vulnerable, and target special measures for them. Determine how
sensitive the downstream watershed is, and adjust protective measures. For example, a shallow,
well-vegetated wetland can handle sediment far better than a lake.
In every case the following "common sense" management techniques should be applied:

• Keep stream crossings to a minimum.
• Install culverts quickly and at times of low steam flow (late summer).
• Use only clean fill at crossings (without fines).
• Erect silt fencing along stream edges and down-slope from small fill areas.
• Stabilize disturbed soil areas within 7 days or prior to storm events, whichever occurs

first.
• Cross the stream channel and associated buffer areas in the least possible distance (e.g.

by crossing at a right angle to the stream).
• Minimize the amount of excavation, soil disturbance, and/or fill used in buffer areas

adjacent to stream crossings.
Under most circumstances, downstream areas must be protected from sedimentation. In some
cases, streams are diverted from their natural channel to protect the waterway from siltation
during the installation of stream crossings. Sometimes a temporary stabilized channel or pipe
system is provided and the stream diverted into it while construction takes place in the original
streambed. Once the crossing is completed and revegetated, the stream is redirected to its
original channel.
There are some situations where no permanent stream crossing is called for on the final design
plan, but a temporary stream crossing is needed for heavy machinery to access the construction
area. Provisions for a temporary crossing (usually a culvert surrounded by clean gravel) should
be included as a temporary measure during construction. Temporary bridges may be an effective
means to cross streams for short periods, and may result in less disturbance than temporary
culverts.

8) Protect storm sewer inlets and culverts from sediment.
All construction sites will experience some degree of erosion and dirty water will flow across
them. During construction, try to keep this water away from new or existing catch basins and
culverts and clean them out once the site is fully stabilized.

• Install filter barriers such as silt fencing and hay bales around catch basin inlets and small
culverts.

• Protect larger culverts with stone check dams and sediment traps.
• In some cases, install a temporary perforated riser at a culvert for use only during the

construction phase.
To function properly, temporary structures need regular inspection and maintenance. And when
construction is over, they must be removed to avoid seriously obstructing or plugging the storm
system. Also, since the long-term maintenance is usually transferred to the owner or the town
once the stormwater system is accepted; they need to be informed of their responsibility to
regularly inspect and clean these systems.
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9) Avoid tracking mud into roadways.
Sites located near urban areas are usually most sensitive to the problem of mud tracking. Each
municipality should evaluate this issue and determine how significant it is to their area.
Efforts should be made to keep mud off public roads because:

• Some soils reduce road friction, which may lead to skidding and accidents.
• Mud eventually washes from the road into the road's ditches and stormwater systems,

increasing clean out and maintenance costs.
• Mud (and dust when it dries) is considered a nuisance.

To prevent mud tracking:
• Install gravel entrances at the junction of the construction site and public roadways.
• Make provisions to wash truck tires before leaving the construction site.
• Sweep public roads.

10) Monitor the effectiveness of erosion control measures and, as needed, adjust, maintain
and repair them.
To protect natural resources on a site, include provisions for regular inspection and maintenance
in every erosion control plan.
• Note how frequently inspections will occur (for example, once a week, before and after every

storm event).
• Designate a responsible party to do the inspection and the follow-up adjustments, repairs and

maintenance.
• The owner, town and municipality should be provided with some form of follow-up inspection

procedures to determine if the erosion control plan is being followed. Actual field inspection
by the town is the best way of getting a plan implemented at the site.

11) Remove temporary erosion and sedimentation measures.
When construction activity has ceased and good healthy vegetation is growing on the site, the
temporary erosion control items such as silt fencing, temporary diversions, stream crossings and
perforated risers, need to be removed.
If left on the site, they can seriously block the normal function of the designed stormwater system.
The erosion control plan must include an agreement and designate a party to remove these
temporary measures.

12) Keep the plans, maps, details and documents simple.
The field documents used by the contractor need to clearly identify what erosion control
measures are to be used and where they will be located. The narrative should be easy to follow
and placed directly on the plans. A statement may be included to identify that the erosion control
plan is the minimum that the contractor must do. Given the site and weather conditions, additional
measures may be required.
Details for erosion control measures should be included and all the dimensions for them noted.
The map submission should clearly identify where erosion control measures will be placed on the
site.
Having the erosion control plan readily accessible to both the contractor and the code
enforcement officer promotes the implementation of the plan!
On larger projects or in sensitive areas, meet with the contractor prior to beginning construction to
review the erosion control measures and construction limitations for the project.
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ENVIRONMENTAL LAWS PERTAINING TO EROSION AND STORMWATER

Erosion and Sediment Control Law (M.R.S.A. 420-C)
The Erosion and Sedimentation Control Law (Erosion Control Law) applies everywhere in all
organized areas of the state, for all sizes of projects.
• For projects on or after July 1, 1997.  If a person is filling, displacing or exposing soil or other

earthen materials, the Erosion Control Law requires that he or she take measures to prevent
unreasonable erosion of soil or sediment beyond the site or into a protected natural resource,
such as a river, stream, brook, lake, pond, or wetland.  Erosion control measures must be
installed before the activity begins, be maintained, kept in place and functional until the site is
permanently stabilized.

• For property with chronic erosion problem resulting from human activity undertaken before
July 1, 1997.  By July, 2005, property subject to erosion of soil or sediment into a protected
natural resource, and located in the watershed of a body of water most at risk (as listed in Ch.
502 of DEP rules), must be properly stabilized to prevent further erosion.  All other property
subject to such erosion of soil or sediment into a protected natural resource must be
stabilized by July 1, 2010.

Natural Resources Protection Act-NRPA (38 M.R.S.A. 480 A-Z)
The NRPA was promulgated in 1988. It regulates activities in, on, over, and adjacent to lakes,
ponds, river, streams, brooks, freshwater wetlands and tidal areas.  Activities regulated under the
NRPA include disturbing soil, placing fill, dredging, removing or displacing soil, sand or
vegetation, draining or dewatering and building permanent structures, in, on, over or adjacent to
these areas.  The law is designed to protect these natural resources and is administered and
enforced by the DEP.
Note:  The DEP does have authority to enforce these laws.  Enforcement actions can consist of
voluntary site restoration, filing for an after the fact permit, monetary penalties, consent
agreements, or court action.  Contact the DEP or your local Soil and Water Conservation District
to find out more about these laws.

Maine Construction General Permit (W008157-5Y-A-N)

As of March 10, 2003, construction activities in Maine will require a Maine Construction General
Permit (MCGP). The permit is based on the federal National Pollutant Discharge Elimination
System (NPDES), a program that applies nationwide. The MCGP sets standards for managing
stormwater that may pick up pollutants, including soils, and discharge them to waters of the
states, such as lakes, streams and wetlands. The requirement for a MCGP is triggered by the
amount of disturbed area created during construction. In contrast to Maine’s existing Stormwater
Law, the MCGP applies solely to construction activity and not to ongoing stormwater
management following construction. The MCGP applies in both organized and unorganized areas
of Maine. Certain activities, such as forest management and farming, are exempt from the
MCGP. Landowner, contractor, or developer may need a MCGP if the construction will result in
any of the following:

• One acre or more of disturbed area,
• A common plan of development located in an organized area that also requires a

Stormwater Law or Site Location of Development law permit, or
• A common plan of development located in an unorganized area.

Stormwater Management Law (38 M.R.S.A. 420-D)
The Stormwater Management law was enacted by the Maine Legislature in 1996 as a measure to
begin to address the stormwater quantity and quality impacts of development in organized areas
of the state.  The law requires that a permit be obtained from the Department of Environmental
Protection (DEP) prior to construction of a project that includes 20,000 square feet or more of
impervious area in the direct watershed of a waterbody most at risk from new development. The
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law also requires that in any watershed, a proposed project which includes 1 acre or more of
impervious area or 5 acres or more of disturbed area (filled, grubbed, excavated, etc.) receive a
permit.  The law establishes a permitting process administered by the DEP.  Proposed plans for
stormwater management must be reviewed by the DEP before a new project is built.  The review
allows the DEP to determine whether the project will meet stormwater quantity and quality
standards.  Contact the DEP for additional information.

OTHER PERMITS
Many construction activities will require local, state or federal permits prior to beginning
construction. Be aware that construction in or adjacent to environmentally sensitive areas such as
wetlands, streams and rivers, lakes and ponds generally require permits. Contact local, state and
federal agencies to determine what regulations apply to your project.
Wetlands: Contact the US Army Corps of Engineers for information about federal permits
regarding dredging, filling or building in or near wetlands. Contact the Department of
Environmental Protection (DEP) for state permits for wetlands alteration. In unorganized areas of
Maine contact the Land Use Regulation Commission (LURC) for these permits.
Lakes and Ponds: Contact the DEP for state permits for construction in or adjacent to ponds and
lakes. In unorganized areas of Maine, contact LURC for these permits. Contact your local Code
Enforcement Officer for information about shoreland zoning laws that may apply in these areas.
Rivers and Streams: Contact the US Army Corps of Engineers for information about federal
permits on navigable waters. Contact the DEP for state permits for construction in or adjacent to
streams (intermittent and perennial) and rivers. In unorganized areas contact LURC for these
permits. Contact your local Code Enforcement Officer for information about shoreland zoning
laws that may apply in these areas.
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KEY ACTIONS

Successful erosion control depends on your performance. You can prevent
erosion during severe storms if you use good judgement and act quickly. If you
are diligent in doing the ten actions listed below, most erosion problems on your
construction site will be prevented.

• Mark soil disturbance limits on your site.
• Install sediment barriers before you disturb soils.
• Limit the amount of soil disturbance at any one time.
• Mulch disturbed soils quickly.
• Protect steep slopes quickly.
• Protect ditches quickly.
• Inspect and repair erosion controls and sediment trapping

measures before and after every storm.
• Stabilize all disturbed soils before winter.
• Limit earthwork in the winter.
• Remove temporary erosion controls when soils on the site

are permanently stabilized.

• Divert, disperse and direct water run-off to areas of
undisturbed forest floor wherever possible.
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EROSION AND SEDIMENT CONTROL PLAN

PURPOSE AND APPLICATION
The erosion control plan must be prepared before construction begins, ideally during the project planning
and design phases. The erosion control plan shall be submitted with the grading plan as required by the
department and any local ordinances or be prepared as part of the general permit under MEPDES.

CONSIDERATION
A plan must be approved prior to the commencement of any work and include all necessary temporary
and permanent erosion control measures, including those to be followed should the work stop at any time
during the winter season. If the grading permit allows work to be done during and over winter (September
15 to April 15), the permit may require a winter construction operating and erosion control plan.
If the site or portion of the site is planned to be idle for more than 30 days, then mulching or vegetative
stabilization must be accomplished within seven days. The winter construction plan should include a plan
for the immediate (within 24 hours of the first forecast of a storm front) installation of emergency erosion
control measures.

SPECIFICATIONS
The Erosion control plan should consist of three parts:
1. A narrative
• a brief description of the proposed land-disturbing activities, existing site conditions (including soil and

vegetation), and adjacent areas (such as streams, wetlands, property lines and buildings) that might
be affected by the proposed clearing and grading;

• a description of critical areas on the site - areas that have a potential for serious erosion problems,
including the name, location and aerial extent of moderate and highly erodible soils and slopes on the
project site;

• the date grading will begin and the expected date of stabilization;
• a brief description of the measures that will be used to control erosion and sedimentation on the site;

and when these measures will be implemented;
• a description of an inspection and maintenance program, with provisions for frequency of inspection,

repair and reconstruction of damaged structures, cleanout and disposal of trapped sediment, duration
of maintenance program, and final disposition of the measures when site work is complete;

• A brief description of any substantial timber harvesting and associated road construction or other
earthwork in the past five years.

2. A map showing
• site contours at sufficient interval and scale to identify runoff patterns before and after disturbance;
• final contours;
• limits of clearing and grading;
• existing buffers and vegetated areas in a condition that will effectively reduce erosion or off-site

sedimentation;
• all critical areas within or near the project site, such as streams, lakes, wetlands, or the aerial extent

of erodible soils;
• the location and types of erosion and sediment control measures, including the aerial extent of

vegetative treatments;
• location/extent of timber harvesting and associated road construction or other earthwork in the past

five years.

3. Plan details
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• detailed drawings of erosion and sediment control structures and measures, showing dimensions,
materials, and other important details;

• design criteria and calculations such as design particle size for sediment basins and peak discharge
for channel design and outlets;

• seeding or vegetative specifications;
• inspection and maintenance notes;
• a description and design information regarding how pre-existing conditions resulting from past land

uses leading to erosion and/or sedimentation will be corrected as part of the overall design.
The narrative and details should be placed on the Erosion Control Plan map if possible.

PLAN CHECKLIST
It is not the responsibility of the plan reviewer to ensure that the plan is appropriate for the level of work
suggested by the proposed project. The reviewer can only ensure that the plan meets the minimum
standards set by the department and/or other authorizing ordinance.
Communications: Encourage informal communications between the plan reviewer and the plan preparer.
This will enable the reviewer to make informal suggestions that may save money and time, and it may
result in a better, more effective plan. It will also enable the preparer to explain and justify the plan.
Incomplete Plans: Seriously incomplete plans will not be reviewed but will be sent back with a request for
the missing information.
Required Information: Make sure all the required information has been submitted. A checklist can be
used; however, having everything checked off does not necessarily mean that everything is in order.
Plan Concept: The concept should be examined first, starting with the general and moving to the specific.
Does the plan make sense?
Schedule: Examine the construction schedule. Will grading be completed before the winter weather
season? When will storm drainage facilities, paving, and utilities be installed in reference to the wet
weather season? If grading will take place during months when there is a high probability of heavy rains,
what extra precautions will be taken to protect against erosion, sedimentation, and changing drainage
patterns (Is a winter construction plan necessary)?
Minimize Disturbance: Does the plan show areas that are not to be disturbed? Native vegetation should
be retained to the maximum degree possible and stream buffer areas should be designated on the plan
and flagged in the field. A well-conceived erosion control plan will minimize erosion by attempting to
minimize disturbance and retain natural vegetation. A phased approach to development can assure that
the extent and timing of grading does not exceed the contractor’s ability to perform erosion and sediment
control.
Site Drainage: Make sure you understand where all drainage comes from on and above the site, where it
goes, and how it traverses the site. For large sites, prepare a drainage area map.
Sediment Basins and Traps: Locate all sediment basins and traps and define their tributary areas.
Erosion Control: Check the method used to prevent erosion. Hydraulic seeding and mulching may
adequately stabilize some areas, but other areas, because of their proximity to sensitive features such as
watercourses, or their steepness and erosive soil, may need far more intensive revegetation efforts. On
steep and critical slopes, a reliable backup system such as erosion control mix or erosion control blankets
is strongly recommended.
Channels and Outlets: Examine all drainageways where concentrated flows will occur. Be sure adequate
erosion protection is provided both along channels and at channel and pipe outlets. Check the sources of
runoff to be sure that all the runoff comes from undisturbed or stabilized areas or has been desilted by
sediment basins or other sediment retention devices.
Miscellaneous: Look for haul roads, stockpile areas, and borrow areas. They are often overlooked and
can have a substantial effect on drainage patterns. Have construction or access roads been surfaced with
rock, as a minimum treatment, before the rainy season? Look at all points of vehicle access to the site
and be sure mud and soil will not be tracked onto paved streets and that sediment-laden runoff will not
escape from the site at these points. Pay particular attention to watercourses and their protection.
Plan Details: Once the plan concept has been shown to be adequate, check the details to be sure the
concept is adequately described in the plans.
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Structural Details: Be sure that sufficiently detailed drawings of each structure (sediment basin, dike,
ditch, silt fence, etc.) are included so there is no doubt about location, dimensions, or method of
construction.
Calculations: Determine if calculations have been submitted to support the capacity and structural
integrity of all structures. Were the calculations made correctly? Non-engineered structures, such as
straw bale barriers, do not generally need hydrologic calculations, however, supporting information such
as drainage area and peak flow should be available if requested.
Vegetation: Review seed, fertilizer, and mulch specifications. Check quantities and methods of application
to be sure they are appropriate and consistent with local guidelines. Are there stipulations so that
ineffective revegetation and/or damage can be remedied immediately?
Maintenance: Be sure that general maintenance requirements and, where necessary, specific
maintenance criteria, such as the frequency of sediment basin cleaning, are included. Are there
stockpiles of spare materials (filter fabric, straw bales, stakes, gravel, etc.) to repair damaged control
measures? Routine maintenance inspections should be part of the plans.
Contingencies: The plan must provide for unforeseen field conditions, scheduling delays, and other
situations that may affect the assumed conditions. For example, straw mulch may need to be installed as
an emergency measure during severe summer thunderstorms, or sediment basins may need to be
cleaned more frequently.
Signature: Where applicable, the erosion and sediment control plan should be signed by the preparer
who shall be a qualified professional.
Technical Review: Where applicable, the erosion and sediment control plan shall be reviewed by a,
certified professional in erosion and sediment control or the engineering consultant for the project.
Site assessment: Ensure that existing conditions on the site are adequately described or assessed,
sufficient for the proposed measures to be evaluated.
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A-1 TEMPORARY MULCHING

PURPOSE & APPLICATIONS
Temporary mulching is the application of plant residues or other suitable materials to the soil
surface. It’s purpose is to prevent erosion by protecting the exposed soil surface and to aid in the
growth of vegetation by conserving available moisture, controlling weeds, and providing
protection against extreme heat and cold.  Mulches can also protect the infiltration rate of the soil,
prevent soil compaction, and provide a suitable microclimate for seed germination. This is the
quickest and most cost effective method of controlling runoff and erosion on disturbed soils and
its value should not be underestimated.

CONSIDERATIONS
• In sensitive areas (within 100 ft of streams, wetlands and in lake watersheds) temporary

mulch must be applied within 7 days of exposing soil or prior to any storm event.
• Areas, which have been temporarily or permanently seeded, shall be mulched immediately

following seeding.
• Areas which cannot be seeded within the growing season shall be mulched for over-winter

protection and the area should be seeded at the beginning of the growing season.
• Mulch can be used in conjunction with tree, shrub, vine, and ground cover plantings.
• Mulch anchoring should be used on slopes greater than 5% in late fall (past September 15),

and over-winter (September 15 - April 15).

SPECIFICATIONS
The choice of materials for mulching will be based on soil and site conditions, season, and
economics.

Type of Mulch
Hay or Straw Mulches
Organic mulches including hay and straw need to be air-dried, free of undesirable seeds and
coarse materials. Application rate must be 2 bales (70-90 pounds) per 1000 SQ FT or 1.5 to 2
tons (90-100 bales) per acre to cover 75 to 90 % of the ground surface. Hay mulch is subject to
wind blowing unless kept moist or anchored. See the detail drawing at the back of this section.
Anchoring methods:
Netting over hay with jute, wood fiber or plastic netting to soil surface. Staple mats according to
manufacturer’s recommendation.
Peg and Twine: After mulching with hay, drive 4-6 pegs per sq. yd in size to within 2-3 in. of soil
surface.  Secure mulch to surface by stretching twine between pegs in criss-cross pattern. Secure
around each peg with two or more turns.  Drive pegs flush with soil where mowing is planned.
Tracking: Apply hay mulch and drive tracked equipment up and down slope over entire surface
so cleat marks are parallel to contour lines. Tracking is suitable for areas less than 3% and not
subject to wind blowing.

Erosion Control Mix
Erosion control mix can be manufactured on or off the project site. It must consist primarily of
organic material and will include any of the following: shredded bark, stump grindings, composted
bark or other acceptable products based on a similar raw source. Wood or bark chips, ground
construction debris or reprocessed wood products will not be acceptable as the organic
component of the mix.
It can be used as a stand-alone reinforcement:

- On slopes 2 horizontal to 1 vertical or less.
- On frozen ground or forested areas.
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- At the edge of gravel parking areas and areas under construction.
Other reinforcement BMPs (i.e. riprap) should be used:

- On slopes with groundwater seepage;
- At low points with concentrated flows and in gullies;
- At the bottom of steep perimeter slopes exceeding 100 feet in length;
- Below culvert outlet aprons; and
- Around catch basins and closed storm systems.

Composition
Erosion control mix shall contain a well-graded mixture of particle sizes and may contain rocks
less than 4” in diameter.  Erosion control mix must be free of refuse, physical contaminants, and
material toxic to plant  growth. The mix composition shall meet the following standards:

• The organic matter content shall be between 80 and 100%, dry weight basis.
• Particle size by weight shall be 100 % passing a 6“ screen and a minimum of 70 %,

maximum of 85%, passing a 0.75” screen.
• The organic portion needs to be fibrous and elongated.
• Large portions of silts, clays or fine sands are not acceptable in the mix.
• Soluble salts content shall be < 4.0 mmhos/cm.
• The pH should fall between 5.0 and 8.0.

Installation
When used as mulch, the length and steepness of the slope determine the appropriate thickness
of the erosion control mix. Erosion control mix is not recommended for slopes steeper than
2:1.  For other slopes, the following minimums apply:
On slopes of 3:1 or less; 2 inches plus an additional 1/2 inch per 20 feet of slope up to 100 feet;
On slopes between 3:1 and 2:1, 4 inch plus an additional 1/2 inch per 20 feet of slope up to 100
feet.

The thickness of the mulch at the bottom of the slope needs to be:
< 3:1 slope slopes between 3:1 and 2:1

< 20’ of slope       2.0”        4.0”
< 60’ of slope       3.0”               5.0”
< 100’ of slope       4.0”        6.0” 

• The mulch may be placed with a hydraulic bucket, with a pneumatic blower or by hand.
• It shall be placed evenly and must provide 100 % soil coverage, with the soil totally

invisible.
Any required repairs should be made immediately, with additional erosion control mix placed on
top of the mulch to reach the recommended thickness. When the mix is decomposed, clogged
with sediment, eroded or ineffective, it must be replaced or repaired. Erosion control mix mulch
should be left in place. Vegetation adds stability and should be promoted. If the mulch needs to
be removed spread it out into the landscape.

Chemical Mulches and Soil Binders
Wide ranges of synthetic, spray-on materials are marketed to protect the soil surface. These are
emulsions that are mixed with water and applied to the soil. They may be used alone, but most
often are used to hold wood fiber, hydro-mulches or straw to the soil surface. Consult with the
manufacturer to determine adequate application rates, especially for steep slopes and fall
applications. Avoid application during windy days. A 24-hour curing period at a soil temperature
higher than 45 degrees Fahrenheit is often required. Application should generally be heaviest at
edges of areas and at crests of ridges and banks to prevent loss by wind. The remainder of the
area should have binder applied uniformly. Binders may be applied after mulch is spread or may
be sprayed into the mulch as it is being blown onto the soil. Applying straw and binder together is
more effective. Seeding rates frequently need to be increased when using this method.
When used alone, chemical mulches do not have the capability that organic mulches have to
insulate the soil or retain soil moisture. Chemical mulches generally decompose in 60-90 days.
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Erosion Control Blankets and Mats
Mats are manufactured combinations of mulch and netting designed to retain soil moisture and
modify soil temperature. See the detail drawing located at the back of this section.
During the growing season (April 15 - September 15) use mats (or mulch and netting) on:

• the base of grassed waterways
• steep slopes (15% or greater)
• any disturbed soil within 100 feet of lakes, streams and wetlands

During the late fall and winter (September 15 - April 15) use heavy grade mats on all areas noted
above plus use lighter grade mats (or mulch and netting) on:

• side slopes of grassed waterways
• moderate slopes (>>8%)

NOTE: There may be cases where mats will be needed on slopes flatter than 8%. Also, this will
vary with the length of the slope.
The most critical aspect of installing mats is obtaining firm continuous contact between the mat
and the soil. Without such contact the mat is useless and erosion occurs. Install mats and staple
in accordance with the manufacturer's recommendations.
Installation
Apply mulch prior to any storm event. This is applicable in extremely sensitive areas such as
within 100 feet of lakes, ponds, rivers, streams, and wetlands. It will be necessary to closely
monitor weather predictions to have adequate warning of significant storms.
Require mulching within a specified time period (from original soil exposure)
This time period should be no greater than 7 days in extremely sensitive areas (within 100 feet of
rivers and streams, wetlands, and in lake and pond watersheds. This 7-day limit should be
reduced further if possible.
In other areas, the time period can range from 14 to 30 days, the length of time varying with site
conditions (soil erodibility, season of year, extent of disturbance, proximity to sensitive resources,
etc.) and the potential impact of erosion on adjacent areas. Other state or local restrictions may
also apply.
This approach is easier to plan for and execute, however it may result in exposing the site to
major storm events that occur during that 7-day period of exposed soil.
Guidelines for Fall/Winter Mulch Application
When mulch is applied to provide protection over winter (past the growing season), it should be
applied to a depth of four inches (150-200 lbs. of hay per 1000 sq. ft or double standard
application rate). Seeding cannot generally be expected to grow up through this depth of mulch
and will be smothered. If vegetation is desired, the mulch will need to be removed in the
springtime and the area seeded and mulched.

MAINTENANCE
All mulches must be inspected periodically, in particular after rainstorms, to check for rill erosion.
If less than 90% of the soil surface is covered by mulch, additional mulch shall be immediately
applied. Nets must be inspected after rain events for dislocation or failure. If washouts or
breakage occur, re-install the nets as necessary after repairing damage to the slope.
Inspections shall take place until grasses are firmly established (95% soil surface covered with
grass).
Where mulch is used in conjunction with ornamental plantings, inspect periodically throughout the
year to determine if mulch is maintaining coverage of the soil surface. Repair as needed.
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A-2 TEMPORARY VEGETATION

PURPOSE & APPLICATIONS
Temporary grass and legume cover is the establishment of vegetative cover on soils exposed for
periods of up to 12 months.  The purpose is to reduce erosion and sedimentation by stabilizing
disturbed areas that will not be brought to final grade for a year or less and to reduce problems
associated with mud and dust production from exposed soil surface during construction.
Runoff and sheet erosion caused by splash erosion (rain drop impact on bare soil), is the source
of most fine particles in sediment. To reduce the sediment load in runoff, the soil surface itself
should be protected. The most efficient and economical means of controlling sheet and rill
erosion is to establish a vegetative cover. Annual plants that sprout rapidly and survive for only
one growing season are suitable for establishing temporary vegetative cover.
Temporary seeding may prevent costly maintenance operations on other erosion control systems.
For example, sediment basin clean-outs will be reduced if the drainage area of the basin is
vegetated where grading and construction are not taking place.
Temporary seeding is essential to preserve the integrity of earthen structures used to control
sediment, such as dikes, diversions, and the banks and dams of sediment basins.
Temporary vegetative cover should be applied where exposed soil surfaces are not to be fine-
graded for periods from 30 days to one year. Such areas include denuded areas, soil stockpiles,
dikes, dams, sides of sediment basins, temporary roadbanks, etc.

CONSIDERATIONS
• Proper seedbed preparation and the use of quality seed are important in this practice just as

in permanent seeding. Failure to carefully follow sound agronomic recommendations will
often result in an inadequate stand of vegetation that provides little or no erosion control.

• Nutrients and pesticides used to establish and maintain a vegetation cover must be managed
to protect the surface and ground water quality.

• Temporary seeding should be used extensively in sensitive areas (ponds and lake
watersheds, steep slopes, streambanks, etc.).

• Late fall seeding may fail and cause water quality deterioration in spring runoff events, thus
other measures such as mulching should be implemented.

SPECIFICATIONS
Site Preparation
Grade as needed and feasible to permit the use of equipment for seedbed preparation, seeding,
mulch application, and mulch anchoring. Install needed erosion control measures such as
diversions, grade stabilization structures sediment basins and grassed waterways.

Seedbed Preparation
Apply limestone and fertilizer according to soil test recommendations such as those offered by
the University of Maine Soil Testing Laboratory. Soil sample mailers are available from the local
Cooperative Extension Service office. If soil testing is not feasible on small or variable sites, or
where timing is critical, fertilizer may be applied at the rate of 600 pounds per acre or 13.8 pounds
per 1,000 square feet of 10-10-10 (N-P2O5-K2O) or equivalent. Apply limestone (equivalent to 50
percent calcium plus magnesium oxide) at a rate of 3 tons per acre (138 lb. per 1,000 square
feet).
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Seeding
• Select seed from recommendations in enclosed table.
• Where the soil has been compacted by construction operations, loosen soil to a depth of 2

inches before applying fertilizer, lime and seed.
• Apply seed uniformly by hand, cyclone seeder, drill, cultipacker type seeder or hydroseeder

(slurry including seed and fertilizer). Hydroseeding that includes mulch may be left on soil
surface. Seeding rates must be increased 10 % when hydroseeding.

Mulching
Apply mulch over seeded area according to the TEMPORARY MULCHING BMP.

MAINTENANCE
Temporary seeding shall be periodically inspected. At a minimum, 95% of the soil surface should
be covered by vegetation. If any evidence of erosion or sedimentation is apparent, repairs
shall be made and other temporary measures used in the interim (mulch, filter barriers, check
dams, etc.).

Temporary Seeding Rates and Dates
Seed Lb./Ac Seeding

Depth
Recommended
Seeding Dates

Remarks

Winter Rye 112(2.0 bu) 1-1.5 in 8/15-10/1 Good for fall seeding.  Select a hardy species, such
as Aroostook Rye.

Oats 80 (2.5 bu) 1-1.5 in. 4/1-7/1
8/15-9/15

Best for spring seeding.  Early fall seeding will die
when winter weather moved in, but mulch will

provide protection.
Annual Ryegrass 40 .25 in 4/1-7/1 Grows quickly but is of short duration.  Use where

appearance is important.  With mulch, seeding
may be done throughout growing season.

Sudangrass 40 (1.0 bu) .5-1in 5/15-8/15 Good growth during hot summer periods.
Perennial 40 (2.0 bu) .25 in 8/15-9/15 Good cover, longer lasting than Annual Ryegrass.

Mulching will allow seeding throughout growing
season.

Temporary
mulch with or

without dormant
seeding

10/1-4/1 Refer to TEMPORARY MULCHING BMP and/or
PERMANENT VEGETATION BMP.
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A-3 OVERWINTER CONSTRUCTION AND STABILIZATION

PURPOSE & APPLICATIONS
If a construction site is not stabilized with pavement, a road gravel base, 75 % mature vegetation
cover or riprap by November 15 then the site needs to be protected with over-winter stabilization.
An area considered open is any area not stabilized with pavement; vegetation, mulching, erosion
control mix, erosion control mats, riprap or gravel base on a road. The winter construction period
is from November 1 through April 15.

CONSIDERATIONS
Winter excavation and earthwork shall be completed such that no more than 1 acre of the site is
without stabilization at any one time. Limit the exposed area to those areas in which work is to
occur during the following 15 days and that can be mulched in one day prior to any snow event.
All area shall be considered denuded until the subbase gravel is installed in roadway areas or the
areas of future loam and seed have been loamed, seeded and mulched. A cover of erosion
control mix performs the best. Refer to the TEMPORARY MULCHING BMP.
Any added measures, which may be necessary to control erosion/sedimentation, must be
installed. These may be dependent upon site conditions, the actual site size and weather
conditions.
To minimize areas without erosion control protection, continuation of earthwork operations on
additional areas shall not begin until the exposed soil surface on the area being worked has been
stabilized.

SPECIFICATIONS
Natural Resource Protection
Any areas within 100 feet from any natural resources, if not stabilized with a minimum of 75 %
mature vegetation catch, shall be mulched by December 1 and anchored with plastic netting or
protected with an erosion control cover.
During winter construction, a double row of sediment barriers (i.e. silt fence backed with hay
bales or erosion control mix) will be placed between any natural resource and the disturbed area.
Projects crossing the natural resource shall be protected a minimum distance of 100 feet on
either side from the resource. Existing projects not stabilized by December 1 shall be protected
with the second line of sediment barrier to ensure functionality during the spring thaw and rains.

Sediment Barriers
During frozen conditions, sediment barriers may consist of erosion control mix berms or any other
recognized sediment barriers as frozen soil prevents the proper installation of hay bales or silt
fences.

Mulching
All area shall be considered to be denuded until seeded and mulched. Hay and straw mulch shall
be applied at a rate of 150 lb. per 1,000 square feet or 3 tons/acre (twice the normal accepted
rate of 75-lbs./1,000 s.f. or 1.5 tons/acre) and shall be properly anchored. Erosion control mix
must be applied with a minimum 4 inch thickness.
Mulch shall not be spread on top of snow. The snow will be removed down to a one-inch depth or
less prior to application.
After each day of final grading, the area will be properly stabilized with anchored hay or straw or
erosion control matting.
An area shall be considered to have been stabilized when exposed surfaces have been either
mulched or adequately anchored so that ground surface is not visible though the mulch.
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Between the dates of November 1 and April 15, all mulch shall be anchored by either mulch
netting, asphalt emulsion chemical, tracking or wood cellulose fiber. The cover will be considered
sufficient when the ground surface is not visible though the mulch.
After November 1st, mulch and anchoring of all exposed soil shall occur at the end of each final
grading workday.

Soil Stockpiling
Stockpiles of soil or subsoil will be mulched for over winter protection with hay or straw at twice
the normal rate or with a four-inch layer of erosion control mix. This will be done within 24 hours
of stocking and re-established prior to any rainfall or snowfall. Any soil stockpile will not be placed
(even covered with mulched) within 100 feet from any natural resources.

Seeding
Between the dates of October 15 and April 1st, loam or seed will not be required. During periods
of above freezing temperatures finished areas shall be fine graded and either protected with
mulch or temporarily seeded and mulched until such time as the final treatment can be applied. If
the date is after November 1st and if the exposed area has been loomed, final graded with a
uniform surface, then the area may be dormant seeded at a rate of 3 times higher than specified
for permanent seed and then mulched.
Dormant seeding may be placed prior to the placement of mulch or erosion control blankets. If
dormant seeding is used for the site, all disturbed areas shall receive 4’ of loam and seed at an
application rate of 5lbs/1000 s.f. All areas seeded during the winter will be inspected in the spring
for adequate catch. All areas insufficiently vegetated (less than 75 % catch) shall be revegetated
by replacing loam, seed and mulch.
If dormant seeding is not used for the site, all disturbed areas shall be revegetated in the spring.

Overwinter stabilization of ditches and channels
All stone-lined ditches and channels must be constructed and stabilized by November 15. All
grass-lined ditches and channels must be constructed and stabilized by September 1.  If a ditch
or channel is not grass-lined by September 1, then one of the following actions must be taken to
stabilize the ditch for late fall and winter.
Install a sod lining in the ditch: A ditch must be lined with properly installed sod by
October 1.  Proper installation includes: pinning the sod onto the soil with wire pins,
rolling the sod to guarantee contact between the sod and underlying soil, watering the
sod to promote root growth into the disturbed soil, and anchoring sod at the base of the
ditch with jute or plastic mesh to prevent the sod from sloughing during flow conditions.
See the PERMANENT VEGETATION BMP section.
Install a stone lining in the ditch: A ditch must be lined with stone riprap by November 15.
A registered professional engineer must be hired to determine the stone size and lining
thickness needed to withstand the anticipated flow velocities and flow depths within the
ditch.  If necessary, the contractor will regrade the ditch prior to placing the stone lining
so to prevent the stone lining from reducing the ditch's cross-sectional area.

Overwinter stabilization of disturbed slopes
All stone-covered slopes must be constructed and stabilized by November 15. And all slopes to
be vegetated must be seeded and mulched by September 1.  The department will consider any
area having a grade greater than 15% to be a slope.  If a slope to be vegetated is not stabilized
by September 1, then one of the following actions must be taken to stabilize the slope for late fall
and winter.
Stabilize the soil with temporary vegetation and erosion control mats -- By October 1 the
disturbed slope must be seeded with winter rye at a seeding rate of 3 pounds per 1000
square feet and then install erosion control mats or anchored mulch over the seeding. If
the rye fails to grow at least three inches or fails to cover at least 75% of the slope by
November 1, then the contractor will cover the slope with a layer of erosion control mix or
with stone riprap as described in the following standards.
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Stabilize the soil with sod -- The disturbed slope must be stabilized with properly installed
sod by October 1.  Proper installation includes the contractor pinning the sod onto the
slope with wire pins, rolling the sod to guarantee contact between the sod and underlying
soil, and watering the sod to promote root growth into the disturbed soil.  The contractor
will not use late-season sod installation to stabilize slopes having a grade greater than
33% (3H:1V) or having groundwater seeps on the slope face.
Stabilize the soil with erosion control mix – Erosion control mix must be properly installed
by November 15.  The contractor will not use erosion control mix to stabilize slopes
having grades greater than 50% (2H:1V) or having groundwater seeps on the slope face.
See the TEMPORARY MULCHING BMP section.
Stabilize the soil with stone riprap -- Place a layer of stone riprap on the slope by
November 15.  The development's owner will hire a registered professional engineer to
determine the stone size needed for stability on the slope and to design a filter layer for
underneath the riprap. See the RIPRAP SLOPE STABILIZATION BMP section.

Overwinter stabilization of disturbed soils
By September 15, all disturbed soils on areas having a slope less than 15% must be seeded and
mulched.  If the disturbed areas are not stabilized by this date, then one of the following actions
must be taken to stabilize the soil for late fall and winter.
Stabilize the soil with temporary vegetation -- By October 1, seed the disturbed soil with
winter rye at a seeding rate of 3 pounds per 1000 square feet, lightly mulch the seeded
soil with hay or straw at 75 pounds per 1000 square feet, and anchor the mulch with
plastic netting. Monitor growth of the rye over the next 30 days.  If the rye fails to grow at
least three inches or fails to cover at least 75% of the disturbed soil before November 1,
then mulch the area for over-winter protection as described below.
Stabilize the soil with sod -- Stabilize the disturbed soil with properly installed sod by
October 1.  Proper installation includes pinning the sod onto the soil with wire pins, rolling
the sod to guarantee contact between the sod and underlying soil, and watering the sod
to promote root growth into the disturbed soil.
Stabilize the soil with mulch -- By November 15, mulch the disturbed soil by spreading
hay or straw at a rate of at least 150 pounds per 1000 square feet on the area so that no
soil is visible through the mulch.  Immediately after applying the mulch, anchor the mulch
with plastic netting to prevent wind from moving the mulch off the disturbed soil.

MAINTENANCE
Maintenance measures shall be applied as needed during the entire construction season. After
each rainfall, snow storm or period of thawing and runoff, the site contractor shall perform a visual
inspection of all installed erosion control measures and perform repairs as needed to insure their
continuous function.
Following the temporary and/or final seeding and mulching, the contractor shall, in the spring,
inspect and repair any damages and/or bare spots. An established vegetative cover means a
minimum of 85 to 90 % of areas vegetated with vigorous growth.

STABILIZATION SCHEDULE BEFORE WINTER
September 15 All disturbed areas must be seeded and mulched.

All slopes must be stabilized, seeded and mulched.
All grass-lined ditches and channels must be stabilized with mulch or an erosion
control blanket.

October 1 If the slope is stabilized with an erosion control blanket and seeded.
All disturbed areas to be protected with an annual grass must be seeded at a
seeding rate of 3 pounds per 1000 square feet and mulched.

November 15 All stone-lined ditches and channels must be constructed and stabilized.
Slopes that are covered with riprap must be constructed by that date.
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December 1 All disturbed areas where the growth of vegetation fails to be at least three
inches tall or at least 75% of the disturbed soil is covered by vegetation, must be
protected for over-winter.

NOTE: The dates given are for projects in South-Central Maine.  Adjust the dates given based on
the project's location within the state – reducing times up to three weeks for project's in Northern
Maine and extending times up to two weeks for project's on the coast in extreme Southern Maine.
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B-1 SEDIMENT BARRIERS

PURPOSE & APPLICATIONS
A sediment barrier is a temporary barrier installed across or at the toe of a slope. Sediment
barriers may consist of filter fence, straw or hay bales, a berm of erosion control mix, or other
filter materials. Its purpose is to intercept and retain small amounts of sediment from disturbed or
unprotected areas.
The sediment barrier is used where:
• Sedimentation can pollute or degrade adjacent wetland and/or watercourses.
• Sedimentation will reduce the capacity of storm drainage systems or adversely affect

adjacent areas.
• The contributing drainage area is less than 1/4 acre per 100 ft of barrier length, the maximum

length of slope above the barrier is 100 feet, and the maximum gradient behind the barrier is
50 percent (2:1). If the slope length is greater, other measures such as diversions may be
necessary to reduce the slope length.

• Sediment barriers shall not be used in areas of concentrated flows. Under no circumstances
should hay bale or erosion control mix barriers be constructed in live streams or in swales
where there is the possibility of a washout.

CONSIDERATIONS
• Sediment barriers are effective only if installed and maintained properly.
• Silt fencing generally is a better filter than hay bale barriers.
• If there is evidence of end flow on properly installed barriers, extend barriers uphill or

consider replacing them with temporary check dams.
• Straw or hay bales should only be used as a temporary barrier for no longer than 60 days.
• Silt fences (synthetic filter) can be used for 60 days or longer depending on ultraviolet stability

and manufacturer's recommendations.
• Sediment barriers should be installed prior to any soil disturbance of the contributing drainage

area above them.

SPECIFICATIONS
Filter Fences
This sediment barrier utilizes synthetic filter fabrics. It is designed for situations in which only
sheet or overland flows are expected.  Generally pre-manufactured synthetic silt fencing with
posts attached is used. See the detail drawing located at the back of this section for the proper
installation of silt fences.
• The filter fabric shall be a pervious sheet of propylene, nylon, polyester or ethylene yarn and

shall be certified by the manufacturer or supplier.
• The filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum of

6 months of expected usable construction life at a temperature range of 0 degrees F to 120
degrees F.

• Posts for silt fences shall be either 4-inch diameter wood or 1.33 pounds per linear foot steel
with a minimum length of 5 feet. Steel posts shall have projections for fastening wire to them.

• The height of a silt fence should not exceed 36 inches as higher fences may impound
volumes of water sufficient to cause failure of the structure.

• The filter fabric shall be purchased in a continuous roll cut to the length of the barrier to avoid
the use of joints. When joints are necessary, filter cloth shall be spliced together only at
support post, with a minimum 6-inch overlap, and securely sealed.

• Post spacing shall not exceed 6 feet.
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• A trench shall be excavated approximately 4 inches wide and 4 inches deep along the line of
posts and upgradient from the barrier.

• The standard strength of filter fabric shall be stapled or wired to the post, and 8 inches of the
fabric shall be extended into the trench. The fabric shall not extend more than 36 inches
above the original ground surface. Filter fabric shall not be stapled to existing trees.

• The trench shall be backfilled and the soil compacted over the filter fabric.
• Silt fences shall be removed when they have served their useful purpose, but not before the

upslope areas have been permanently stabilized.

Straw/Hay Bales
See the detail drawing located at the back of this section for the proper installation of hay bales.
• Bales shall be placed in a single row, lengthwise on the contour, with ends of adjacent bales

tightly abutting one another.
• All bales shall be either wire-bound or string-tied. Bales shall be installed so that bindings are

oriented around the sides, parallel to the ground surface to prevent deterioration of the
bindings.

• The barrier shall be entrenched and backfilled. A trench shall be excavated the width of a
bale and the length of the proposed barrier to a minimum depth of 4 inches.

• After the bales are staked and chinked, the excavated soil shall be backfilled against the
barrier. Backfill soil shall conform to the ground level on the downhill side and shall be build
up to 4 inches against the uphill side of the barrier. Ideally, bales should be placed 10 feet
away from the toe of slope.

• At least two stakes or rebars driven through the bale shall securely anchor each bale. The
first stake in each bale shall be driven toward the previously laid bale to force the bales
together. Stakes or re-bars shall be driven deep enough into the ground to securely anchor
the bales.

• The gaps between bales shall be chinked (filled by wedging) with hay to prevent water from
escaping between the bales.

Problems with Straw or Hay Bale Barriers
There are three major reasons why straw bale barriers are not as effective as hoped they would
be:
• When improperly placed and installed (such as staking the bales directly to the ground with

no soil seal or entrenchment), hay bales allow undercutting and end flow.
• Inadequate maintenance.
• Inspection shall be frequent and repair or replacement shall be made promptly as needed.

Bale barriers shall be removed when they have served their usefulness, but not before the
up-slope areas have been permanently stabilized.

Erosion Control Mix Berms
Erosion control mix can be manufactured on or off the project site. It must consist primarily of
organic material, separated at the point of generation, and may include: shredded bark, stump
grindings, composted bark, or acceptable manufactured products. Wood and bark chips, ground
construction debris or reprocessed wood products will not be acceptable as the organic
component of the mix.
Composition
Erosion control mix shall contain a well-graded mixture of particle sizes and may contain rocks
less than 4” in diameter.  Erosion control mix must be free of refuse, physical contaminants, and
material toxic to plant growth. The mix composition shall meet the following standards:
• The organic matter content shall be between 80 and 100%, dry weight basis.
• Particle size by weight shall be 100 % passing a 6“ screen and a minimum of 70 %,

maximum of 85%, passing a 0.75” screen.
• The organic portion needs to be fibrous and elongated.
• Large portions of silts, clays or fine sands are not acceptable in the mix.
• Soluble salts content shall be < 4.0 mmhos/cm.
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• The pH should fall between 5.0 and 8.0.
Installation
• The barrier must be placed along a relatively level contour.  It may be necessary to cut tall

grasses or woody vegetation to avoid creating voids and bridges that would enable fines to
wash under the barrier through the grass blades or plant stems.

• On slopes less than 5 % or at the bottom of steeper slopes (<2:1) up to 20 feet long, the
barrier must be a minimum of 12” high, as measured on the uphill side of the barrier, and a
minimum of two feet wide. On longer or steeper slopes, the barrier should be wider to
accommodate the additional runoff.

• Frozen ground, outcrops of bedrock and very rooted forested areas are locations where
berms of erosion control mix are most practical and effective.

• Other BMPs should be used at low points of concentrated runoff, below culvert outlet aprons,
around catch basins and closed storm systems, and at the bottom of steep perimeter slopes
that are more than 50 feet from top to bottom (i.e., a large up gradient contributing
watershed).

Continuous Contained Berms
A new product, the filter sock can be an effective sediment barriers as it adds containment and
stability to a berm of erosion control mix. The organic mix is placed in the synthetic tubular netting
and performs as a sturdy sediment barrier (a vehicle may drive over it without ill effect). It works
well in areas where trenching is not feasible such as over frozen ground or over pavement. A
continuous contained berm of erosion control mix may be effective when placed in waterways
such as ditches and swales or in area of concentrated water flow as the netting prevents the
movement and displacement of the organic material. See the detail drawing located at the back of
this section for the proper installation of continuous contained berms.
Seeds may be added to the organic filler material and can permanently stabilize a shallow slope.
The containment will provide stability while vegetation is rooting through the netting.

MAINTENANCE
• Hay bale barriers, silt fences and filter berms shall be inspected immediately after each

rainfall and at least daily during prolonged rainfall. They shall be repaired immediately if there
are any signs of erosion or sedimentation below them. If there are signs of undercutting at the
center or the edges of the barrier, or impounding of large volumes of water behind them,
sediment barriers shall be replaced with a temporary check dam.

• Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to the
end of the expected usable life and the barrier still is necessary, the fabric shall be replaced
promptly.

• Sediment deposits should be removed after each storm event. They must be removed when
deposits reach approximately one-half the height of the barrier.

• Filter berms should be reshaped as needed.
• Any sediment deposits remaining in place after the silt fence or filter barrier is no longer

required should be dressed to conform to the existing grade, prepared and seeded.
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B-2 TEMPORARY CHECK DAMS

PURPOSE & APPLICATIONS
Temporary check dams are small temporary dams constructed across a swale or drainage ditch.
Their purpose is to reduce the velocity of concentrated stormwater flows, thereby reducing
erosion of the swale or ditch. This practice also traps small amounts of sediment generated in the
ditch itself. However, this is not a sediment trapping practice and should not be used as such.
This practice is limited to use in small open channels that drain 10 acres or less. It should not be
used in a stream, including perennially flowing streams or intermittent stream channels. Check
dams can be constructed of either stone, contained berms of erosion control mix.
Some specific applications include:
• Temporary ditches or swales which, because of their short length of service, cannot receive a

non-erodible lining, but still need some protection to reduce erosion.
• Permanent ditches or swales which for some reason cannot receive a permanent non-

erodible lining for an extended period of time.
• Either temporary or permanent ditches or swales, which need protection during the

establishment of grass linings.

CONSIDERATIONS
• This practice should be used in areas of concentrated flow.
• Don't install these in a flowing stream or a dry streambed!
• Consider leaving the dam in place permanently to avoid unnecessary disturbance of the soil

on removal.
• If it is necessary to remove a stone check dam from a grass-lined channel, which will be

mowed, care should be taken to ensure that all stones are removed. This should include any
stone which has washed downstream.

• Since hay bales check dams are embedded in the soil, their removal will result in more
disturbance of the soil than will removal of stone check dams. Consequently, extra care
should be taken to stabilize the area when hay dams are used in permanent ditches or
swales.

SPECIFICATIONS
The following criteria should be adhered to when specifying check dams.
• The drainage area of the ditch or swale being protected should not exceed 10 acres.
• The maximum height of the check dam should be 2 feet. The center of the check dam must

be at least 6 inches lower than the outer edges. The maximum spacing between the dams
should be such that the toe of the upstream dam is at the same elevation as the top of the
downstream dam.

• Check dams should be installed before runoff is directed to the swale or drainage ditch.

Stone Check Dams
Stone check dams should be constructed of 2 to 3 inch stone.  Hand or mechanical placement
will be necessary to achieve complete coverage of the ditch or swale and to ensure that the
center of the dam is lower than the edges. See the detail drawing located at the back of this
section for the proper installation of stone check dams.

Straw/Hay Bales
See the detail drawing located at the back of this section for the proper installation of straw/hay
bale check dams.
• Bales shall be placed in a single row, across the swale, tightly abutting one another.
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• All bales shall be either wire-bound or string-tied. Bales shall be installed so that bindings are
oriented around the sides, parallel to the ground surface to prevent deterioration of the
bindings.

• The barrier shall be entrenched and backfilled. A trench shall be excavated the width of a
bale and the length of the proposed barrier to a minimum depth of 4 inches.

• After the bales are staked and chinked, the excavated soil shall be backfilled against the
barrier.

• At least two stakes or rebars driven through the bale shall securely anchor each bale. The
first stake in each bale shall be driven toward the previously laid bale to force the bales
together. Stakes or re-bars shall be driven deep enough into the ground to securely anchor
the bales.

• The gaps between bales shall be chinked (filled by wedging) with hay to prevent water from
escaping between the bales.

Problems with Hay Bale Barriers
• When used in streams and drainage ways where high water velocities and volumes have

destroyed or impaired their effectiveness.
• Improperly placed and installed bales, such as staking directly to the ground with no soil seal

or entrenchment, allows undercutting and end flow.
• Inadequate maintenance.

MAINTENANCE
Regular inspections must be made to ensure that the center of the dam is lower than the edges.
Erosion caused by high flows around the edges of the dam must be corrected immediately. If
evidence of siltation in the water is apparent downstream from the check dam, the check dam
must be inspected and adjusted immediately.
Check dams must be checked for sediment accumulation after each significant rainfall. Sediment
must be removed when it reaches one half of the original height or before.
If it is possible, leave the dam in place permanently.  Another option is to spread the material, i.e.
stone or hay along the ditch invert to provide additional protection. In temporary ditches and
swales, check dams must be removed and the ditch filled in when it is no longer needed. In
permanent structures, check dams can be removed when a permanent lining has been
established.  If a check dam must be removed from a grass lined ditch, wait until the grass has
matured to protect the ditch or swale. The area beneath the check dam must be seeded and
mulched immediately after they are removed.
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B-3 STORMDRAIN INLET PROTECTION

PURPOSE & APPLICATIONS
A storm drain inlet protection is a sediment filter installed around a storm drain drop inlet or curb
inlet to reduce sediment discharge. The purpose of storm drain inlet protection is to prevent
sediment from entering a storm drainage system prior to permanent stabilization of the disturbed
area.  Stormdrains made operational before their drainage area is stabilized can convey large
amounts of sediment to storm sewer systems or natural drainage ways and in extreme cases, the
storm sewer itself may clog and lose a major portion of its capacity. To avoid these problems, it is
necessary to prevent sediment from entering the system at the inlets.

CONSIDERATIONS
• This practice applies mainly to enclosed drainage systems.
• If these systems outlet to a stream, water quality must be protected.
• This practice contains several types of inlet filters and traps which have different applications

dependent upon site conditions and the type of inlet. Other innovative techniques for
accomplishing the same purpose are encouraged, but they should be installed only after
careful study of their effectiveness.

• Note that these various inlet protection devices are for drainage areas of less than one acre .
Runoff from large disturbed areas should be routed through a sediment trap or sediment
basin.

• The best way to prevent sediment from entering the storm sewer system is to stabilize the
site as quickly as possible, preventing erosion and stopping sediment at its source.

SPECIFICATIONS
Design Criteria
• The drainage area shall be no greater than 1 acre.
• The inlet protection device shall be constructed in a manner that will facilitate clean-out and

disposal of trapped sediments and minimize interference with construction activities.
• Any resultant ponding of stormwater must not cause excessive inconvenience or damage to

adjacent areas or structures.

Hay Bale Drop Inlet Structure
See the detail drawing located at the back of this section for the proper installation of hay bale
sediment barrier.
• Hay Bales shall be as specified in the SEDIMENT BARRIER BMP
• Bales shall be string-tied with the bindings oriented around the sides rather than over and

under the bales.
• Bales shall be placed lengthwise in a single row surrounding the inlet, with the ends of

adjacent bales pressed together.
• The filter barrier shall be entrenched and backfilled. A trench shall be excavated around the

inlet the width of a bale to a minimum depth of 4 inches.  After the bales are staked, the
excavated soil shall be backfilled and compacted against the filter barrier.

• Each bale shall be securely anchored and held in place by at least two stakes or rebars
driven through the bale.

• Loose straw shall be wedged between bales to prevent water from entering between bales.
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Silt Fence Drop Inlet Sediment Filter
See the detail drawing located at the back of this section for the proper installation of silt fence
sediment barrier.
• Silt fence shall be as specified in the SEDIMENT BARRIER BMP and shall be cut from a

continuous roll to avoid joints.
• Stakes shall be spaced around the perimeter of the inlet a maximum of 3 feet apart and

securely driven into the ground (minimum of 8 inches).
• A trench shall be excavated approximately 4 inches wide and 4 inches deep around the

outside perimeter of the stakes and 8 inches of the fabric shall be extended into the trench.
• The height of the filter barrier shall be a minimum of 15 inches and shall not exceed 18

inches.
• The trench shall be backfilled and the soil compacted over the fabric.

Gravel and Wire Mesh Drop Inlet Sediment Filter
This filtering device has no overflow mechanism; therefore, ponding is likely especially if sediment
is not removed regularly. This type of device must never be used where overflow may endanger
an exposed fill slope. Consideration should also be given to the possible effects of ponding on
traffic movement, nearby structures, working areas, adjacent property, etc. See the detail drawing
located at the back of this section for the proper installation of block and gravel sediment barrier.
With Gravel
• Wire mesh shall be laid over the drop inlet so that the wire extends a minimum of 1 foot

beyond each side of the inlet structure. Hardware cloth or comparable wire mesh with 1/2-
inch openings shall be used. If more than one strip of mesh is necessary, the strips shall be
overlapped.

• Stone for French drains shall be placed over the wire mesh as indicated on Figure 16.3. The
depth of stone shall be at least 12 inches over the entire inlet opening. The stone shall extend
beyond the inlet opening at least 18 inches on all sides. Stone gradation shall be well graded
with the maximum stone size of 6 inches and a minimum stone size of 1 inch.

• If the stone filter becomes clogged with sediment so that it no longer adequately performs its
function, the stones must be pulled away from the inlet, cleaned and replaced.

With Concrete Blocks and Gravel
• Place concrete blocks lengthwise on their side in a single row around the perimeter of the

inlet, with the ends of adjacent blocks abutting. The height of the barrier can be varied,
depending on design needs, by stacking combinations of 4-inch, 8-inch and 12-inch wide
blocks. The barrier of blocks shall be at least 12 inches high and no greater than 24 inches
high.

• Wire mesh shall be placed over the outside vertical face (webbing) of the concrete blocks to
prevent stone from being washed through the holes in the blocks. Hardware cloth or
comparable wire mesh with 1/2-inch openings shall be used.

• Stone shall be piled against the wire to the top of the block barrier. Stone gradation shall be
well graded with the maximum stone size of 6 inches and minimum stone size of 1 inch.

• If the stone filter becomes clogged with sediment so that it no longer adequately performs its
function, the stone must be pulled away from the blocks, cleaned and replaced.

Curb Inlet Sediment Filter
With Gravel
• Hardware cloth or comparable wire mesh with 1/2-inch openings shall be placed over the

curb inlet opening so that at least 12 inches of wire extends across the inlet cover and at
least 12 inches of wire extends across the concrete gutter from the inlet opening.

• Stone shall be piled against the wire so as to anchor it against the gutter and inlet cover and
to cover the inlet opening completely. Maine Department of Transportation stone for French
drains shall be used.

• If the stone filter becomes clogged with sediment so that it no longer adequately performs its
function, the stone must be pulled away from the block, cleaned and replaced.
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With Concrete Blocks and Gravel
• Two concrete blocks shall be placed on their sides abutting the curb at either side of the inlet

opening.
• A 2-inch by 4-inch stud shall be cut and placed through the outer holes of each spacer block

to help keep the front blocks in place.
• Concrete blocks shall be placed on their sides across the front of the inlet and abutting the

spacer blocks.
• Wire mesh shall be placed over the outside vertical face (webbing) of the concrete blocks to

prevent stone from being washed through the holes in the blocks. Chicken wire or hardware
cloth with 1/2-inch openings shall be used.

• Maine Department of Transportation stone for French drains shall be piled against the wire to
the top of the barrier.

• If the stone filter becomes clogged with sediment so that it no longer adequately performs its
function, the stone must be pulled away from the blocks, cleaned and replaced.

Manufactured Sediment barriers and filters
There are now various types of off-the-shelf systems with the function to detain stormwater and
collect sediments such as the silt sock or other manufactured materials. These measures are
acceptable as long as they are installed, used and maintained as specified by the vendor or
manufacturer.

MAINTENANCE
• The structure shall be inspected before and after each rain event and repaired as needed.
• Sediment shall be removed and the stormdrain sediment barrier restored to its original

dimensions when the sediment has accumulated to 1/2 the design depth of the trap.
Removed sediment shall be deposited in a suitable area and in such a manner that it will not
erode.

• Structures shall be removed and the area stabilized when the remaining drainage area has
been properly stabilized.

• All catchbasins and stormdrain inlet must be cleaned at the end of construction and after the
site has been fully stabilized.
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B-4 STABILIZED CONSTRUCTION EXIT

PURPOSE & APPLICATIONS
A stabilized construction entrance or exit is a stabilized pad of aggregate underlain with filter cloth
located at any point where traffic will be leaving a construction site to a public right-of-way, street,
alley, sidewalk or parking area. Its purpose is to reduce or eliminate the tracking of sediment onto
public roads by motor vehicles. This will protect water quality in areas where public roads drain to
surface waters. This BMP is applicable wherever traffic will be leaving a construction site and
moving directly onto a public road or other paved area.
It applies to areas where water quality is an issue and stormwater runoff from public roadways is
considered an important source of non-point source pollution in the watershed. Finally, mud
deposited on public roadways eventually becomes maintenance cost to the municipal public
works department increasing the expense of catch basin, ditch and culvert clean-out.

CONSIDERATIONS
Only construction traffic leaving the site should be directed over the temporary stabilized exit.
Consider providing a separate, unprotected, entrance for traffic entering the site. This will
increase the longevity of the stabilized exit by eliminating heavy loads entering the site and
reducing the total traffic by half.

SPECIFICATIONS
See the detail drawing located at the back of this section for the proper installation of construction
exit. It should include:
• Aggregate Size: Use 2-3 inch stone, or reclaimed or recycled concrete equivalent.
• Aggregate thickness: Not less than six (6) inches.
• Width: 10-foot minimum, but not less than the full width of points where ingress or egress

occurs.
• Length: As required, but not less than 50 feet (except on a single residence lot where a 30

foot minimum would apply).
• Geotextile: To be placed over the entire area to be covered with aggregate. Piping of surface

water under entrance shall be provided as required. If piping is impossible, a mountable berm
with 5:1 slopes will be permitted.

• Criteria for Geotextile: The filter cloth shall be woven or non-woven fabric. The fabric shall
be inert to commonly encountered chemicals, hydro-carbons, mildew, rot resistant, and
conform to the fabric properties as shown:

MAINTENANCE
The exit shall be maintained in a condition that will prevent tracking of sediment onto public
rights-of-way. When the control pad becomes ineffective, the stone shall be removed along with
the collected soil material and redistributed on site in a stable manner. The entrance should then
be reconstructed.  The contractor shall sweep or wash pavement at exits, which have
experienced mud-tracking on to the pavement or traveled way.  When washing is required, it shall
be done on an area stabilized with aggregate, which drains into an approved sediment trapping
device. All sediment shall be prevented from entering storm drains, ditches, or waterways.
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B-5 DUST CONTROL

PURPOSE & APPLICATIONS
Dusty conditions occur when a disturbed site or road surface has dried out.  Soil fines can
actually shrink due to moisture loss which, in turn, loosens and weakens the soil surface. It is
necessary to prevent the blowing and movement of dust from exposed soil surfaces, and reduce
the presence of dust. Dust can cause off-site damage, be a health hazard to humans, wildlife and
plant life, or become a traffic safety hazard. This practice is applicable to areas subject to dust
blowing and soil movement where on-site and off-site damage is likely to occur if preventive
measures are not taken. Water or calcium chloride can help to control dusting by preserving the
moisture level in the road surface materials.
• A gravel road surface may lose one half inch of material per year resulting in a significant

cost.
• This material which is mostly fine soils is essential in maintaining the integrity of a gravel road

surface.  Soil fines are the binders that hold the road surface material in a tight, hard mass
and the fewer the fines, the looser the gravel, which adversely affects traction and can result
in washboarding.

CONSIDERATIONS
• Use traffic control to restrict traffic to predetermined routes.
• Maintain as much natural vegetation as is practicable.
• Use phasing of construction to reduce the area of land disturbed at any one time.
• The use of temporary mulching, permanent mulching, temporary vegetative cover, permanent

vegetative cover, or sodding will reduce the need for dust control.
• Use mechanical sweepers on paved surfaces where necessary to prevent dust buildup.

Stationary sources of dust, i.e., rock crushers, should utilize fine water sprays to control dust.

SPECIFICATIONS
Water: The exposed soil surface should be moistened periodically with adequate water to control
dust.
Calcium Chloride: A commercial chemical product that is either loose dry granules or flakes and
to be used only when other methods are not practical. The flakes are fine enough to feed through
a spreader at a rate that will keep the surface moist but not cause pollution or plant damage.
Liquid applications are more cost-effective on larger sites and the application rate will vary,
depending on the relative quality of materials in a given road surface.  Some calcium chloride
suppliers may require a road sample before recommending an application rate.  Generally, 30%
calcium chloride is recommended for most gravel roads.
Stone: Cover surface with crushed stone or coarse gravel. In areas adjacent to waterways, use
only chemically stable aggregate.
Other Products: There are now other products that are available to stabilize roads. These have
not been tested in the state however; the DEP would entertain their use. However, it is the
contractor’s ultimate responsibility to mitigate dust and soil loss.

MAINTENANCE
When temporary dust control measure are used, repetitive treatment shall be applied as needed
to accomplish control.
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C-1 LAND GRADING AND SLOPE PROTECTION

PURPOSE & APPLICATIONS
Land grading and slope protection is the shaping of the existing land surface in accordance with a
plan as determined by engineering survey and layout.  Its purpose is to provide for erosion control
and vegetative establishment on those areas where the existing land surface is to be reshaped by
grading.  Land grading is generally not recommended in areas with an existing intact forest floor
and/or native vegetation.

CONSIDERATIONS
• Land grading is a major source of sedimentation and must be carefully planned and carried

out.
• The use of phasing, natural buffers, mulching, and temporary and permanent seeding should

be the primary methods of addressing erosion control for land grading projects.
• Fall and winter erosion control measures must be upgraded and refined to protect the site

from spring runoff and snowmelt.
Plan the project to fit the site.
Inventory the site and evaluate its strengths and weaknesses. Tailor the lay-out of buildings,
roads and utilities to the topography of the site. Follow these general guidelines:
• Restrict construction activities to the least critical areas on the site.
• Protect and maximize existing native vegetation and natural forest floor, thereby reducing

impervious areas on the site.
• Disperse stormwater to areas or undisturbed forest floor wherever possible, rather than

concentrate it into channels.
• Align roadways following natural contours rather than up and down steep slopes.
• Cluster buildings to minimize the amount of earth movement needed.
• Divert clean water away from the immediate construction area to reduce the threat of erosion.
Minimize the area of exposed soil exposed at one time.
• Sequence construction of a project. Don't open up the whole site at one time. Build in phases.
• Preserve natural vegetation by flagging it and protecting it in the field.
• Create buffer strips of undisturbed vegetation between construction areas and

environmentally vulnerable areas such as watercourses, ponds and wetlands.
• Lay down temporary mulching on any exposed soil until final grade is reached.
• Immediately re-seed areas ready for revegetation.
• If construction extends into the fall and winter months, upgrade all erosion control measures

to protect the site from spring runoff.

SPECIFICATIONS
Grading Plan Design Specifications
The plan must show existing and proposed contours of the area(s) to be graded. The plan shall
also include practices for erosion control, slope stabilization, safe disposal of runoff water and
drainage, such as waterways, lined ditches, reverse slope benches (include grade and cross
section), grade stabilization structures, retaining walls, and surface and subsurface drains. The
plan shall also include phasing of these practices. See the detail drawings located at the back of
this section for proper land grading. The following shall be incorporated into the plan:
• Provisions shall be made to safely conduct surface runoff to storm drains, protected outlets or

to stable water courses to ensure that surface runoff will not damage slopes or other graded
areas (See VEGETATED WATERWAY BMP and WATER DIVERSION BMP).

• Cut and fill slopes that are to be stabilized with grass shall not be steeper than 2:1. Where the
slope is to be mowed, the slope should be no steeper than 3:1 (4:1 is preferred because of
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safety factors related to mowing steep slopes). Slopes exceeding 2:1 shall require special
design and stabilization considerations that shall be adequately shown on the plans.

• Reverse slope benches or diversions shall be provided whenever the vertical interval (height)
of any 2:1 slope exceeds 20 feet; for 3:1 slope it shall be increased to 30 feet and for 4:1 to
40 feet. Benches shall be located to divide the slope face as equally as possible and shall
convey the water to a stable outlet. Soils, seeps, rock outcrops, etc. shall also be taken into
consideration when designing benches.

• Benches shall be a minimum of 5 to 6 feet wide to provide for ease of maintenance.
• Benches shall be designed with a reverse slope of 6:1 or flatter to the toe of the

upper slope and with a minimum of one foot in depth. The bench gradient to the
outlet shall be between 2 percent and 3 percent, unless accompanied by
appropriate design and computations.

• The flow length within a bench shall not exceed 800 feet (See WATER
DIVERSION BMP).

• Surface water shall be diverted from the face of all cut and/or fill slopes by the use of
diversions, ditches and swales or conveyed downslope by the use of a designed structure,
except where:

• The face of the slope is or shall be stabilized and the face of all graded slopes
shall be protected from surface runoff until they are stabilized.

• The face of the slope shall not be subject to any concentrated flows of surface
water such as from natural drainage ways, graded swales, downspouts, etc.

• Vegetation, gravel, riprap or other stabilization method must protect the face of
the slope.

• South facing slopes of cuts and fills in silty and clayey soils are especially prone to shallow
sloughing during the spring day/night freeze/thaw cycles. This shallow or deep sloughing may
also be due to seepage not removed by subsurface drainage.

• On slopes with shallow sloughing, the soil should be removed to the depth of the slough or
one and one half foot, whichever is greater, and filled with 6 inches of bank run gravel
covered with one foot of field stone with an average size of at least 3 inches. Properly sized
geotextile may be substituted for the gravel if desired. This stone should extend down the
slope to a source of drainage, either a berm or a subsurface tile system.

• Cut slopes occurring in ripable rock may be serrated. See the detail drawings located at the
back of this section for proper slope stepping. These serrations shall be made with
conventional equipment as the excavation is made. Each step or serration shall be
constructed on the contour and will have steps cut at two-foot intervals with nominal three-
foot horizontal shelves. These steps will vary depending on the slope ratio or the cut slope.
The nominal slope line shall be 1.5:1. These steps will weather and act to hold moisture, lime,
fertilizer and seed thus producing a much quicker and longer lived vegetative cover and
better slope stabilization. Overland flow shall be diverted from the top of all serrated cut
slopes and carried to a suitable outlet.

• Subsurface drainage shall be provided where necessary to intercept seepage that would
otherwise adversely affect slope stability or create excessively wet site conditions.

• Slopes shall not be created so close to property lines as to endanger adjoining properties
without adequate protection against sedimentation, erosion, slippage, settlement, subsidence
or other related damages.

• Stockpiles, borrow areas and spoil shall be shown on the plans and shall be subject to the
provisions of this BMP.

• All disturbed areas shall be stabilized structurally or with vegetation in compliance with the
appropriate BMPs.

Construction Specifications
• All graded or disturbed areas including slopes shall be protected during clearing and

construction in accordance with the approved erosion and sediment control plan until they are
adequately stabilized.
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• All erosion, and sediment control practices and measures shall be constructed, applied and
maintained in accordance with the approved erosion and sediment control plan.

• Areas to be filled shall be cleared, grubbed and stripped of topsoil to remove trees,
vegetation, roots or other objectionable materials.

• Areas shall be scarified to a minimum depth of 3 inches prior to placement of topsoil.
• All fills shall be compacted as required to reduce erosion, slippage, settlement, subsidence or

other related problems. Fill intended to support buildings, structures and conduits, etc., shall
be compacted in accordance with local requirements or codes.

• All fills shall be placed and compacted in layers not to exceed 8 inches in thickness.
• Except for approved landfills or non-structural fills, fill material shall be free of brush, rubbish,

rocks, logs, stumps, building debris and other objectionable materials that would interfere
with or prevent construction of satisfactory lifts.

• Frozen material or soft, mucky or highly compressible materials shall not be incorporated into
fill slopes or structural fills.

• Fill shall not be placed on a frozen foundation.
• All benches shall be kept free of sediment during all phases of development.
• Seeps or springs encountered during construction shall be handled appropriately.
• All graded areas shall be permanently stabilized immediately following finished grading.

Timing and Phasing
Grading shall be planned so as to minimize the length of time between initial soil exposure and
final grading. On large projects this should be accomplished by phasing the operation and
completing the first phase up to final grading and seeding before starting the second phase, and
so on.

MAINTENANCE
Any sign of rill or gully erosion shall be immediately investigated and repaired as needed.
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C-2 TOPSOIL

PURPOSE & APPLICATIONS
Topsoiling is the spreading of topsoil of a suitable quality over an area to be stabilized by
establishing vegetation.  Topsoil is the surface layer of the natural soil profile, generally
characterized as being darker than the subsoil due to the presence of organic matter. It is the
major zone of root development, containing nutrients available to plants, and supplying a large
amount of the water to plants.
Vegetative growth is more rapid on sites with at least 4 inches of topsoil, and the health and
quality of the vegetation is better than on sites with little or no topsoil. Topsoiling is applicable in
the following situations:

• Where the use of topsoil is determined to be the most effective method of providing a
suitable growth medium.

• Where high-quality turf is desirable to withstand intensive use or meet aesthetic
requirements.

• Where the subsoil’s texture, pH, or nutrient balance of the available soil cannot be
modified by reasonable means to provide an adequate growth medium (sands, gravels,
clays).

• The subsoil material is too shallow to provide an adequate root zone and to supply
necessary moisture and nutrients for plant growth.

• The subsoil contains substances potentially toxic to plant growth.
• On slopes that are 2 to 1 (2 horizontally to 1 vertically) or flatter.

CONSIDERATIONS
• Stockpile and reuse existing native topsoil from the site.
• Consider using topsoil substitutes as an alternative to mining prime farmland soils.
• In site planning, the option of topsoiling should be compared with that of preparing a seedbed

in subsoil. Limed and fertilized subsoils with proper seedbed preparation may provide an
adequate growth medium if moisture is not limiting. Another option may be to use topsoil
substitutes or soil amendments such as compost in lieu of natural topsoil.

• Topsoiling is a required procedure when establishing vegetation on shallow soils, soils
containing potentially toxic materials, and soil with a pH of 4 or below (high acid).

 SPECIFICATIONS
If topsoiling is to be done, the following items should be considered:

• Determine the volume of available topsoil exists on the site. Topsoil should be spread at
a minimum compacted depth of 4 inches.

• Stockpile topsoil so that it meets specifications and does not interfere with work on the
site.

• Allow sufficient time in scheduling for topsoil to be spread and bonded with the subsoil
prior to seeding, sodding or planting.

Stripping: Stripping shall be confined to the immediate construction areas. A 4 to 6-inch stripping
depth is common, but depth may vary depending on the particular soil. All perimeter dikes,
basins, and other sediment controls shall be in place prior to stripping.
Stockpiling: Topsoil shall be stockpiled in such a manner that natural drainage is not obstructed
and no off-site sediment damage shall result.
Side Slopes: Side slopes of the stockpile shall not exceed 2 to 1 (2 horizontally to 1 vertically).
Sediment Barrier: A sediment barrier shall surround all topsoil stockpiles. Refer to the
SEDIMENT BARRIERS BMP.
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Temporary Seeding: Temporary seeding of stockpiles shall be completed within 7 days of the
formation of the stockpile, in accordance with the TEMPORARY VEGETATION BMP. In critical
areas (near lakes, streams or wetlands) temporary seeding shall be completed within 24 hours.
Grading: Previously established grades on the areas to be topsoiled shall be maintained
according to the approved plan. See the detail drawings located at the back of this section for
proper grading.
Liming: Where the pH of subsoil is 6.0 or less, ground agricultural limestone shall be spread in
accordance with the soil texture or the vegetative establishment practice being used.
Bonding: After the areas to be topsoiled have been brought to grade, and immediately prior to
spreading the topsoil, the subgrade shall be loosened by discing or scarifying to a depth of at
least 2 inches to ensure bonding with subsoil.
Applying Topsoil: Topsoil shall not be placed while in a frozen or muddy condition, when the
subgrade is excessively wet, or in a condition that may otherwise be detrimental to proper grading
or proposed sodding or seeding. The topsoil shall be uniformly distributed to a minimum
compacted depth of 4 inches. Any irregularities in the surface resulting from topsoiling or other
operations shall be corrected in order to prevent the formation of depressions or water pockets.
It is necessary to compact the topsoil enough to ensure good contact with the underlying soil and
to obtain a uniform firm seedbed for the establishment of a high maintenance turf. However,
undue compaction is to be avoided as it increases runoff velocity and volume, and prevents seed
germination.

1. Topsoil Materials
Site investigations shall be made to determine if there is sufficient topsoil of good quality to justify
stripping. High quality topsoil shall be friable and loamy (loam, sandy loam, silt loam, sandy clay
loam, clay loam). Other soil types with high organic content may be found suitable after testing. It
shall be free of debris, trash, stumps, rocks, roots, and noxious weeds. It shall give evidence of
being able to support healthy vegetation. It shall contain no substance that is potentially toxic to
plant growth.
All topsoil shall be tested by a recognized laboratory for the following and shall meet the
requirements given:

• Organic matter content shall be not less than 3% by weight.
• pH range shall be 6.0-7.5. If pH is less than 6.0, lime shall be added in accordance with

the soil test results and seeds requirements.
• Soluble salts shall not exceed 500 ppm.
• If additional off-site topsoil is needed, it must meet the standards stated above.

2. Topsoil Substitutes and soil Amendments
Using state regulated topsoil substitutes and soil amendments promotes recycling of our state's
resources. Topsoil substitutes such are erosion control mix can be valuable materials for plant
growth and are often rich in nutrients. Refer to the TEMPORARY MULCHING BMP. Successful
establishment of vegetation can be very rapid and can be a cost-effective option when compared
to purchasing topsoil.  Also, specific blends of materials can be tailored to balance or correct the
fertility of the existing soil conditions on the site.
The following general criteria apply to topsoil substitutes. For more detailed information, contact
the generator directly.
Nutrient Content: Compare the nutrient content of the material with the nutrient needs of the
plant cover to be planted. Additional nutrients may be needed to provide a balance for the
particular plant species desired. Many of these materials are very nutrient rich. If misused, they
can deteriorate water quality.
Setbacks: Contact the generator of the material you wish to use for information about any
setbacks from wells and waterbodies that may apply to the material.
Limits of Use: Contact the generator directly about any limitations imposed on the material.
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C-3 PERMANENT VEGETATION

PURPOSE & APPLICATIONS
Permanent vegetative cover should be established on disturbed areas where permanent, long
lived vegetative cover is needed to stabilize the soil, to reduce damages from sediment and
runoff, and to enhance the environment.

CONSIDERATIONS
• Nutrients and pesticides used to establish and maintain vegetation must be minimized to

protect surface and ground water quality.
• Water temperatures may be altered due to changes in shading reduction of natural and

manmade channels and ponds.
• Provisions shall be made for surface and subsurface drainage, and for disposal of runoff

without causing erosion. Facilities may include diversions, grade stabilization structures,
streambanks stabilization or waterways.

• Refer to the First Killing Frost map located at the back of this section.

SPECIFICATIONS

Seedbed Preparation
• Grade as feasible to permit the use of conventional equipment for seedbed preparation,

seeding, mulch application and anchoring, and maintenance.
• Apply limestone and fertilizer according to soil tests such as those offered by the

University of Maine Soil Testing Laboratory. Soil sample mailers are available from the
local Cooperative Extension Service Office. If soil testing is not feasible on small or
variable sites, or where timing is critical, fertilizer may be applied at the rate of 800
pounds per acre or 18.4 pounds per 1,000 square feet using 10-20-20 (N-P2O5-K2O) or
equivalent. Apply ground limestone (equivalent to 50% calcium plus magnesium oxide) at
a rate of 3 tons per acre (138 lb. Per 1,000 sq. ft).

• Work lime and fertilizer into the soil as nearly as practical to a depth of 4 inches with a
disc, spring tooth harrow or other suitable equipment. The final harrowing operation
should be on the general contour. Continue tillage until a reasonably uniform, fine
seedbed is prepared. All but clay or silty soils and coarse sands should be rolled to firm
the seedbed wherever feasible.

• Remove from the surface all stones 2 inches or larger in any dimension. Remove all
other debris, such as wire, cable, tree roots, concrete, clods, lumps or other unsuitable
material.

• Inspect seedbed just before seeding. If traffic has left the soil compacted; the area must
be tilled and firmed as above.

Seeding Dates
Spring seeding usually give the best results for all seed mixes or with legumes. Permanent
seeding should be made 45 days prior to the first killing frost or as a dormant seeding with mulch
after the first killing frost and before snowfall. When crown vetch is seeded in later summer, at
least 35% of the seed should be hard seed (unscarified).
If seeding cannot be done within the seeding dates, mulch according to the TEMPORARY
MULCHING BMP and OVERWINTER STABILIZATION AND CONSTRUCTION to protect the site
and delay seeding until the next recommended seeding period.

• Select a seed mixture that is appropriate for the soil type and moisture content as found
at the site, for the amount of sun exposure and for level of use. Select a mixture
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recommended by the Maine Department of Transportation (MDOT), the USDA Soil
Conservation Service or your local Soil and Water Conservation District.
Recommendations for seed mixtures can be found in Appendix A.

• Inoculate all legume seed with the correct type and amount of inoculant.
• Apply seed uniformly by hand, cyclone seeder, drill, cultipacker type seeder or

hydroseeder (slurry including seed and fertilizer). Normal seeding depth is from 1/4 to 1/2
inch. Hydroseeding with mulch may be left on soil surface.

• Where feasible, except where either a cultipacker type seeder or hydroseeder is used,
the seedbed should be firmed following seeding operations with a roller, or light drag.
Seeding operations should be on the contour.

• Apply mulch according to the TEMPORARY MULCHING BMP. All newly seeded areas
will need mulching and mulch anchoring.

Hydroseeding
When hydroseeding (hydraulic application), a seedbed is prepared in the conventional way or by
hand raking to loosen and smooth the soil and to remove surface stones larger than 6 inches in
diameter. Slopes must be no steeper than 2 to 1 (2 feet horizontally to 1 foot vertically). Lime and
fertilizer may be applied simultaneously with the seed. The use of fiber mulch on critical areas is
not recommended (unless it is used to hold straw or hay). Better protection is gained by using
straw mulch and holding it with adhesive materials or 500 pounds per acre of wood fiber mulch.
Seeding rates must be increased 10% when hydroseeding.

Dormant Seeding
Seeding should not occur within 45 days of the first killing frost. During this period the seeds are
likely to germinate but probably will not be able to survive the winter. The following methods may
be used to perform a dormant seeding:

• When soil conditions permit, between the first killing frost and before snow fall, prepare
the seedbed, lime and fertilize, apply the selected seed mixture, and mulch and anchor.
Double the regular seeding rates for this type of seeding.

• Dormant seeds need to be anchored extremely well on slopes, but should not be used in
ditch bases and areas of concentrated flows. Dormant seeding shall not be used in
watersheds sensitive to water quality impacts (fisheries, phosphorus sensitive lakes and
ponds, etc.). Instead, construction sites next to sensitive areas shall be stabilized with
temporary or permanent seeding by September 15.

• Dormant seeding requires inspection in the spring. All areas where cover is inadequate
must be immediately reseeded and mulched as soon as possible.

Sodding
Sodding is the stabilization of eroding areas by covering them with cut pieces of turf. It is an
important emergency measure, which may be used between September 15th, and November
15th when new seeding cannot be guaranteed. Locations particularly suited to stabilization with
sod are:

• Waterways carrying intermittent flow
• The areas around drop inlets in grassed swales
• Residential or commercial lawns where aesthetics is a factor

In swales and waterways where concentrated flow will occur, properly pegged sod is preferable to
seed because there is no lag time between installation and the time when the channel is
protected by vegetation. By framing the inlet with sod strips, drop inlets in grassed areas can be
kept free of mulch, seed, and mud, and the grade immediately around the inlet can be
maintained. It is initially more costly to install sod than to seed. But this cost is justified in places
where sod can perform better than seed in controlling erosion. Ground preparation and proper
maintenance are as important with sod as with seed.

• Before laying sod, provide adequate drainage where internal water movement, especially
at the toe of slopes, may cause seeps or soil slippage. And grade slopes 2:1 or flatter.

• Seedbed Preparation
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• Provide the best possible soil conditions for sodding. The desirable soil textures include
sandy loam, loam, and silt loam

• Fill areas must be compacted enough to prevent uneven settling. The entire surface to be
sodded shall be free from large clods, stones, or other debris. The soil shall be loosened
to a depth of 1inch and thoroughly dampened, if not already moist and incorporate
needed lime and fertilizer uniformly. Sod shall not be laid on dry soil.

• Lay strips of sod at right angles to direction of slope or flow of water starting at the lowest
elevation. Wedge the edges and ends of the sod strips together and tamp or roll. Stagger
joints. Make the top of the sod strips flush with the top of the undisturbed ground.

• Use wire staples, fine mesh wire or wood pins and binder twine on very steep slopes to
hold sod in place until secured by plant growth.

• Irrigate sodded area immediately after installation.
• Establishment Dates: In Maine, sod can be established from April 1st to November 15th

(may vary with region of state).
• In sodded Waterways, care shall be taken to prepare the soil adequately in accordance

with this specification. The sod type shall consist of plant materials able to withstand the
designed velocity (See VEGETATED WATERWAYS BMP).

• Sod strips in waterways shall be laid perpendicular to the direction of flow. Care should
be taken to butt ends of strips tightly.

• After rolling or tamping, sod shall be pegged or stapled to resist washout during
establishment. Chicken wire, jute or other netting may be pegged over the sod for extra
protection.

• When sod is installed to stabilize areas of concentrated flow (inlets, diversions, ditches,
etc.), installation must be completed before runoff is directed to that area.

• After the first week, sod shall be watered as necessary to maintain moisture in the root
zone and prevent dormancy of sod.

• No more than 1/3 of the shoot (grass leaf) should be removed by mowing. Grass height
should be maintained between 2 and 3 inches unless otherwise specified.

MAINTENANCE
• Lime according to a soil test or at a minimum of every five years using a rate of 2 tons per

acre (100 pounds per 1,000 sq. ft).
• Fertilize grasses according to a soil test or broadcast biennially, 300 pounds of 10-10-10

or equivalent per acre (7.5 pounds per 1,000 sq. ft).
• Fertilize legumes according to a soil test or broadcast every three years 300 pounds of 0-

20- 20 or equivalent per acre (7.5 pounds per 1,000 sq. ft).
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C-4 PERMANENT MULCHING

PURPOSE & APPLICATIONS
Permanent mulch is long-term cover that provides a good buffer around disturbed areas.
Permanent mulch such as erosion control mix or landscaping mulch can be used as a permanent
ground cover, as an overwinter stabilization mulch, or left to naturalize. It is not designed to
support grass vegetation, but legumes or woody vegetation may be established to add stability.
Permanent mulch must not be used in areas of concentrated water flows and any evidence of
groundwater seepage on slopes may require the erosion control mix to be replaced with riprap.

SPECIFICATIONS
Erosion control mix can be manufactured on or off the project site. It shall consist primarily of
organic material, separated at the point of generation, and may include: shredded bark, stump
grindings, composted bark, or flume grit and fragmented wood generated from water-flume log
handling systems. Wood chips, ground construction debris, reprocessed wood products or bark
chips will not be acceptable as the organic component of the mix. Erosion control mix shall
contain a well-graded mixture of particle sizes and may contain rocks less than 4” in diameter.
Erosion control mix must be free of refuse, physical contaminants, and material toxic to plant
growth. Refer to the TEMPORARY MULCHING BMP for composition and installation
specification.

MAINTENANCE
• The mulched area should be inspected regularly and after each large rainfall. Any required

repairs should be made immediately, with additional erosion control mix placed on top of the
mulch to reach the recommended thickness. When the mulch is decomposed, clogged with
sediment, eroded or ineffective, it must be replaced or repaired.

• Erosion control mix mulch should be left in place. Vegetation adds stability and should be
promoted.

• If the mulch needs to be removed spread it out into the landscape.

OTHER USES
Beside the temporary/semi-permanent stabilization of slopes, permanent mulches such as
erosion control mix has been used successfully to stabilize areas covered with snow and that
may be problem sites with the spring thaw. It has also been used in construction yards to mitigate
the mud.

In these applications, the erosion control mix application rate will need to be adjusted for the site
conditions, use and long-term effectiveness.  With time, the organic component of the erosion
control mix will decompose and become ineffective. Any required repairs should be made
immediately, with additional erosion control mix placed on top to reach the desired thickness.
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C-5 VEGETATED BUFFERS

PURPOSE & APPLICATIONS
A vegetated buffer strip is a constructed or natural strip or area of vegetation for removing
sediment, organic matter and other pollutants from runoff.  Its purpose is to use the vegetation to
remove sediment and other pollutants from runoff by filtration, infiltration, absorption, adsorption,
decomposition, and volatilization.  In addition to filtering sediment, vegetated buffers of well-
developed native vegetation also provide shade, coarse woody debris, nutrient uptake and
numerous other benefits to water bodies.
This practice applies to land undergoing development where buffers are needed to reduce
sediment damage to adjacent property. Buffer strips shall only be used to remove sediment from
overland (sheet) flow. Buffers are not effective in removing sediment from concentrated flows.
Vegetated buffers are especially valuable as a "polishing" step from sedimentation traps and
basins where a suspended silt and clay material is a problem.

CONSIDERATIONS
• Buffer is effective only as long as the flow through the filter is shallow sheet flow.
• Vegetative buffers cannot be expected to remove all sediments or adequately protect

adjacent areas from sediment damage. Vegetative filters should only be considered as one
component of the erosion and sediment control system. The effectiveness of buffers can vary
considerably depending on the type of vegetation, the height and density of the vegetation,
season of the year, type of sediment (sand, silt or clay), the size of the area exposed, and the
topography of the exposed area.

• It is always preferable to use existing vegetation rather than replanting.  Existing vegetation
should be well developed, preferably composed of a suitable density of woody shrubs and
tree stems of a range of sizes, age classes and species, and an intact forest floor.  Naturally
occurring coarse woody debris adds surface roughness, increasing water residence time and
infiltration, and should not be removed or otherwise disturbed.

• Vegetative buffers shall be planned and established prior to disturbing the land that will
produce the sediment.

• There are not precise design criteria that will guarantee a particular level of sediment
removal.

• Careful plant selection can improve wildlife habitat for food and nesting.

Restabilization of a Disturbed Area
Disturbed areas may be stabilized in many different ways. Most commonly, a permanent cover of
grasses and legumes is established. There are locations, however, where other types of
vegetation are preferred. The following situations are examples of ways in which trees, shrubs,
vines, and ground covers may be used:

• Protecting or re-establishing native forest cover is highly preferred in buffer areas of
adequate width adjacent to surface water bodies.

• On cut and fill slopes adjacent to paved areas of shopping centers, schools, industrial
parks, or other non-residential projects to control erosion.

• Where ornamentals are desirable for landscaping purposes.
• To reduce or eliminate the need for mowing and maintenance, especially in problem

areas (shade, steep slopes, inaccessible places).
• In areas where pedestrian movement should be limited.
• Where woody plants are desirable for soil conservation or to establish wildlife habitat.
• Along streambanks to provide shading and leaf litter for fish habitat and as a buffer from

runoff filled with sediment and nutrients.
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SPECIFICATIONS
In unorganized areas, contact the Land Use Regulation Commission (LURC) directly for
information about widths of buffers that apply in unorganized areas.

Construction of Grassed Filter Strips
Grassed filter strips can be built below areas where sedimentation can be expected during
construction. They should be built and stabilized very early in the construction sequence to be
sure they are functional.
A critical factor to determine for an effective buffer strip is the required width. Effective buffer strip
widths may vary from only a few feet in relatively well drained flat areas to as much as several
hundred feet in steeper areas with more impermeable soils.
Amount and rate of runoff that will pass through the strip is determined by:

• Land use and treatment above the strip.
• Slope of land above the strip.
• Length of slope above the strip.
• Erodibility of soil above the strip.

Physical properties of the filter strip itself are determined by:
• Slope of the land in the strip.
• Type of vegetation.
• Degree of maintenance the buffer will receive.

Installation Requirements
The minimum width of the buffer strip shall be 25 feet or in accordance with local CEO or DEP
regulations.
The width of the buffer shall be increased proportionately for slopes longer than 150 feet or for
higher sediment concentrations. When using filter strips at inlets to storm sewers, as large an
area as possible should be provided to ensure it will function as intended. Buffers should be
placed along the contours whenever possible. No construction shall be allowed within buffer strip
areas.
Vegetation must be adapted to sediment-producing areas. Both existing and established
vegetation must be healthy and have a vigorous growth habit. Establishing vegetation by seed
shall be done in accordance with the measures for PERMANENT VEGETATION BMPs.

Using Natural Vegetated Filter Strips
Trees, shrubs, natural forest litter, debris, and the organic duff layer must be protected for this
function.  Ideally, vegetation should be well developed, preferably composed of a suitable density
of woody shrubs and tree stems of a range of sizes, age classes and species, and an intact forest
floor.  Naturally occurring coarse woody debris adds surface roughness, increasing water
residence time and infiltration, and should not be removed or otherwise disturbed.
Forest Management: Any timber harvesting in a Natural Vegetated Filter Strip in the past ten
years should have retained a healthy stand of trees and shrubs, regenerated new seedlings of
native species, and minimized disturbance of the forest floor.  Active forest management of
Natural Vegetated Filter Strips may occur without impairing their function as long as Forestry Best
Management Practices developed by the Maine Forest Service in 2003 are observed.  Consult
Maine Forest Service for additional information.
Natural Resources Protection Act
DEP regulations require that an undisturbed strip of vegetation be maintained adjacent to
wetlands and waterbodies (including both intermittent and perennial streams). For more
information about this law, contact the DEP Bureau of Land and Water Quality.
Phosphorus Control in Lake Watersheds
Refer to the DEP publication "Phosphorus Control in Lake Watersheds: A Technical Guide to
Evaluating New Development" for information about this subject.
Wildlife Buffers
The Department of Inland Fisheries and Wildlife recommends the following natural vegetated
buffers for wildlife protection along streams and wetlands:
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• Minimum width of undisturbed vegetation: 100 feet on either side of stream/wetland
(200-foot corridor total width).

• Width of zone of minimum disturbance: 150 feet additional on either side of
stream/wetland (500-foot corridor total width).

The zone of minimum disturbance can be managed for forestry production with IF&W guidelines.
The recommended width will vary with the value of the stream or wetland. Consult IF&W to
determine the appropriate width and refer to the IF&W publication and maps "Significant Fish and
Wildlife Resources of Maine."

Plant Selection
There are many plants that may be used for buffers; however native species of plants should be
selected as they are best adapted to Maine climate, they are fairly easy to grow, and are
commonly available from commercial nurseries. Information on such plants can be obtained from
nurserymen, landscape architects, the Natural Resources Conservation Service (NRCS) and the
University of Maine Cooperative Extension Service.  Ideally, emphasis should not be merely on
selection of a single appropriate species, but on re-establishing native forest vegetation
assemblages and structures, including a natural forest floor.  Further assistance on plant
selection, planting, health and care is available from the Maine Forest Service.
Trees: Selection of trees depends on the desired function of the tree, whether it is shade, privacy
screening, noise screening, appearance, and enhancement of wildlife habitat. The following
characteristics of the tree should be considered when making choices:
• "Hardiness Zones" are based on average annual minimum temperature.
• The eventual height of a tree must be considered in relation to its planting location to avoid

future problems with power lines and buildings.
• Some trees attain mature height at an early age, others take many years. If "instant shade" is

desired, rapid growth is needed. Slow-growing trees are usually less brittle and live longer.
• Some trees obstruct underground pipelines with fibrous roots.
• Maintenance problems can be avoided by not selecting trees that drop seedpods, flowers, or

twigs in large amounts. On the other hand, these same species may provide exceptional
sources of food for wildlife.

• If good soil and drainage are not available, trees tolerant of poor growing conditions must be
planted.

• If a tree is unusually attractive in appearance, some other shortcomings may be overlooked.
• Evergreens are useful for privacy screens and noise screens. Deciduous trees are preferable

for shade trees in the summer and allow light to filter through in the winter.
• Some trees provide excellent food and nesting areas for wildlife. Tall shade trees on the

southern side of streambanks provide shading necessary for Maine fisheries.
• Consider the prior use of the land; adverse soil conditions, such as poor drainage or acidity;

exposure to wind; temperature extremes; location of utilities, paved areas, and security
lighting; and traffic patterns.

• Spring is the preferred planting season for deciduous trees (hardwoods) and early fall
(August-September) for evergreens. Trees to be planted as bare-rooted seedlings should be
handled only while dormant in the spring, or after leaf fall in autumn.

• Dig generous sized planting holes with perpendicular sides. Loosen the soil at the bottom of
the hole. Set trees and shrubs at the same level as they were at the nursery.  Spread the
roots out and work soil over and around them. Alternate the soil with layers of peat or
compost until the hole is nearly full, compacting the soil firmly with your foot around the roots.
Fill the hole with water. Finally, fill the hole with loose dirt, shaping a shallow basin to retain
water. Support newly planted trees as needed to prevent excessive swaying. Stakes or guy
wires may be used

• Wait until the second year when feeder roots are established to fertilize bare rootstock.
• Soil around the tree should be thoroughly watered after the tree is set in place and when the

soil becomes dry. Mulching around the base of the tree (use bark mulch since straw or hay
may attract mice) is helpful in preventing roots from drying out.
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Shrubs: Much of what has been said about trees also applies to shrubs. A shrub is an erect
woody plant less than 15 feet tall, usually with several trunks rising from a common base. Some
have the appearance of small trees, and some lie close to the ground.
Vines and Ground Covers
Low growing plants that sprawl, trail, spread, or send out runners. Some are suitable only as part
of a maintained landscape, and some can stabilize large areas with little care.

Forest Protection
Often it is necessary to protect desirable wooded areas and individual trees from injury during
construction. The purpose is to ensure the survival of desirable trees where they will be effective
for erosion and sediment control, watershed protection, landscape beautification, dust and
pollution control, noise reduction, shade and other environmental benefits while the land is being
developed
Selecting Trees to be Retained: The proper development of a wooded site requires completion
of a plan for tree preservation before clearing and construction begins. Trees should be identified
by species and located on a topographical map, either as stands or as individuals, depending on
the density and value of the trees.
Life expectancy and present age : Preference should be given to long-lived tree species, such
as white pine, red or white oak, beech, sugar maple and other species.  Older trees that may be
excessively stressed by construction should be assessed by a qualified arborist or forester.
Retaining such trees while allowing natural regeneration of younger individuals is preferable,
since older trees may provide greater environmental and aesthetic benefits.  However, if
preservation of individual trees is likely to cause unsafe conditions during or after construction,
replacement with new trees may be considered.
Health: Individual trees and groups of trees should be evaluated by a qualified arborist or forester
for signs of stress, disease, loss of vigor or structural defect.  Safety or environmental risks
should be evaluated in relation to the setting and present or potential environmental or aesthetic
benefits.  Indicators of potentially hazardous conditions may include fire or lightning scars, insect
or disease damage, obvious rot or damage, overhanging limbs and crown vigor.  Species
considerations may include crown shape, size at maturity, shade or moisture tolerance and
rooting habit.  Land use history of the site may influence tree characteristics.  Maintenance of
tree/forest vigor may require thinning, pruning or other treatments.  Contact the Maine Forest
Service for additional assistance.
Wildlife : Preference should be given to trees that provide food, cover, and nesting sites for birds
and game.
Survival needs of the tree: Chosen trees must have enough room to develop naturally. They will
be subject to injury from increased exposure to sunlight, heat radiated from buildings and
pavement, and wind. It is best to retain groups of trees rather than individuals. As trees mature,
they can be thinned gradually.
Relationship to other trees: Individual species should be evaluated in relation to other species
on the site. Species diversity of wooded areas should be maintained.  Individual species should
be retained unless warranted by natural stand development patterns (e.g. elimination of gray
birch, popple or similar early successional species). Trees standing alone generally have higher
landscape value than those in a wooded situation. However, tree groups are much more effective
in preventing erosion and excess stormwater runoff.

Protection During Construction
If lot size allows, select trees to be saved before siting the building. No tree should be destroyed
or altered until the design of buildings and utility systems is final.
Critical areas, such as flood plains, streambanks, lake and pond shore, steep slopes, and
wetlands, should be left in their natural condition or only partially developed as open space.
Locate roadways to cause the least damage to valuable stands. Follow original contours, where
feasible, to minimize cuts and fills.
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Plan Identification: Groups of trees and individual trees selected for retention should be
accurately located on the plan and designated as "tree(s) to be saved." Individual specimens that
are not part of a tree group should also have their species and diameter noted on the plan.
Clearing Limits: The limits of clearing should be located outside the drip line of any tree to be
retained, preferably at a minimum of 15 ft from the trunk, and in no case closer than five feet to
the trunk of such a tree.
Tree Marking: Marking individual trees and stands of trees to be retained within the limits of
clearing should be visibly marked with a bright-colored surveyor's ribbon or flagging applied in a
band circling the tree at a height visible to equipment operators.
Equipment Operation and Storage: Heavy equipment travel, storage or stockpiles of any
construction materials including topsoil should not be permitted within the drip line of any tree to
be retained (or a minimum of 15 ft form the trunk of the tree).  Heavy equipment operating over
tree roots will probably kill a tree (even though it may take a few years to die).  A five-foot
minimum should only be used in the case of protecting an existing or recently cut tree line near
the edge of the construction zone where equipment will be limited to only one side of the trees
which will dramatically increase the survival rate.
Storage and Disposal of Toxic Materials: No toxic materials should be stored within 100 feet of
the drip line of any trees to be retained. All construction debris, including paint, acid, nails,
gypsum board, wire, chemicals, fuels and lubricants, must be properly disposed of.
Fencing: Any device may be used which will effectively protect the roots, trunk and tips of trees
retained on the site. However, trees to be retained within 40 feet of a proposed building or earth
moving activities should be protected by fencing. Fencing should be highly visible, of sturdy
construction and at least 3 feet high. Fences may be snow fence, board fencing, synthetic fabric
fence, plastic fence or similar materials. Additional trees may be left standing as protection
between the trunks to be retained and the limits of clearing. To be effective, the trunks of the
trees in the buffer must be no more than six feet apart to prevent passage of equipment and
material through the buffer. These additional trees should be re-examined prior to the completion
of construction and either given sufficient treatment to ensure survival or removed.
Trunk Armoring: As a last resort, a tree trunk can be armored with burlap wrapping and 2-inch
studs wired vertically no more than two inches apart to a height of five feet encircling the trunk.
The root zone within the drip line will still require protection with this alternative. Nothing should
ever be nailed to a tree. Fencing and armoring devices should be in place before any earthwork
activity is begun, kept in good repair for the duration of construction activities, and be the last
items removed during the final cleanup, upon the project's completion.
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Raising the Grade: When the ground level must be raised around an existing tree or tree group,
a well should be created slightly beyond the drip line of the tree(s) to retain the natural soil in the
area of the feeder roots. In the case of an individual tree, when the above alternative is not
practical or desirable, a dry well can be constructed around the trunk with space to allow for trunk
growth. Drainage within the well and around the root system inside the drip line should be
provided.
Lowering the Grade: Trees should be protected from harmful grade cuts by the construction of a
tree wall. Tree walls should be located outside the drip line of any tree to be retained and in no
case, closer than 5 feet to the tree trunk. Following excavation, all tree roots that are exposed
and/or damaged should be trimmed cleanly, painted with tree wound dressing (if desirable) and
covered with moist peat moss, burlap or other suitable material to keep them from drying out. The
wall should be constructed of large stones, brick, building tile, concrete block, or cinder block. If
drainage through the wall is necessary, install tile drains or perforated PVC pipes.
Trenching and Tunneling: To reduce the amount of root area damaged or killed by trenching
activities, excavate as far away as possible from the crown drip line. The ends of damaged and
cut roots should be cut off smoothly and may be protected by painting with a tree wound
dressing.
Cleanup: The time that follows completion of a construction project can be critical for trees.
Trees protected throughout the development operation are often destroyed by carelessness
during the final cleanup and landscaping. Fences and barriers should be removed after
everything else is cleaned up and carried away.

MAINTENANCE
Buffers: Inspect buffers regularly for signs of erosion and channelization of water. Repair them
as needed to promote sheet flow conditions.
During Construction: Even with precautions, some damage to protected trees may occur. In
such cases, the following maintenance guidelines should be followed.
Mulching: Disturbed soil between trees and shrubs must be mulched or planted with permanent
vegetation to prevent erosion. Refer to the MULCHING BMP or the PERMANENT VEGETATION
BMP to select a method for stabilizing these areas.
Soil Aeration: If the soil has become compacted over the root zone of any tree, the ground
should be aerated by punching small holes in it with suitable aerating equipment.
Repair of Damage: Any damage to the crown, trunk or root system of any tree retained on the site
should be repaired immediately. Damaged roots should immediately be cut off cleanly inside the
exposed or damaged area. Cut surfaces may be allowed to air dry.
All tree limbs damaged during construction or removed for any other reason should be cut off
above the collar at the preceding branch junction. Larger limbs will require 3 cuts to safely
remove the damaged limb without damaging the trunk.
Maintenance of Trees: Like all plants, trees require water and fertilizer to grow. Ideally, young
trees should receive an inch of water each week for the first two years after planting. When rain
does not supply this need, the tree should be watered deeply but not more often than once per
week.
Transplanted trees should be fertilized one year or so after planting. There are many
sophisticated ways to supply fertilizer to trees, but some simple methods are adequate. The best
material for small trees is well-rotted stable manure, if it can be obtained. Add it as a 2-inch layer
of mulch around the tree annually.
Maintenance of Shrubs: Proper pruning, water, and application of fertilizer every three years or
so will keep shrubs healthy. Maintain the mulch cover or turf cover surrounding the shrubs. A
heavy layer of mulch reduces weeds and retains moisture.
Maintenance of Vines: Trim old growth as needed to improve the appearance of ground covers.
Most covers need once-a-year trimming to promote growth. Maintain mulch cover with additions
of mulch where needed. Fertilize as described above every 3-4 years.
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D-1 GEOTEXTILES

PURPOSE AND APPLICATIONS
Geotextiles (often called “filter fabrics”) are any permeable, synthetic, textile material used with
foundation, soil, rock, earth, or any other geotechnical engineering-related material as an integral
part of a man-made project, structure or system. The purpose of geotextiles is:

In separation, layers of different sizes of solid particles are separated from one another
by the geotextile. Geotextiles are often placed underneath riprap to prevent underlying
soil from eroding away.
In drainage, the geotextile allows water to pass and in the special case of drainage
"transmission," the geotextile itself acts as a drain to transmit water through soils of low
permeability. Geotextiles can be wrapped around perforated drainpipes to filter out fines
that can clog them.
For reinforcement, the geotextile is used as a reinforcing element in the earth through
either stress distribution or increase in soil modulus.
In filtration, the fabric acts similar to a two-dimensional sand filter, allowing water to
move from the soil while retaining the soil.

CONSIDERATION
 Proper material selection and installation is the key to success.  Some products may look similar,
but have very different characteristics.  It is important to call the manufacturer or consult their
literature when you have questions about which material to use or how to use it as there are
many different types, grades of both woven and non-woven geotextiles.
Woven Geotextiles
The opening size of the fabric is critical when the geotextile serves as a filter for piping or if
seepage gradients are significant. It provides a means of evaluating the retention characteristics
of a geotextile and adequate resistance to clogging. To use a woven geotextile, the soil gradation
must be known and ask the manufacturer for guidance concerning their fabric and proper
selection.
Nonwoven Geotextiles
The size opening is not a critical property with nonwoven geotextiles as these geotextiles have a
wide range of size openings. In general, nonwoven geotextiles retain more soil fines than do
woven geotextiles. The structure of the mechanically bonded needle-punched fabric helps to
decrease the internal fabric clogging potential. The nonwoven geotextiles have very good
permeability characteristics and should be strongly considered where seepage flows are a
concern. Nonwoven geotextiles have a rougher surface than wovens. Therefore, the bond
between the soil and the geotextiles offer more resistance to sliding along the plane of contact.

SPECIFICATIONS
Design Criteria
The design for filtration requires retention of the soil while allowing sufficient flow through the
textile and the prevention of clogging. Woven geotextiles require more critical evaluation and
analysis than nonwovens in most applications.

Installation Specifications
Satisfactory performance of the selected geotextile is greatly dependent on the installation
procedures and field preparation of the surface to be protected. When geotextiles are used
adjacent to fill or backfill, the fill soils placement is critical in preventing conditions subject to
plugging of the geotextile. The following techniques all minimize the movement of soil particles
towards the geotextile surface and provide more area for flow through the geotextile.
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• Prepare soil surfaces adjacent to geotextiles so that all flow channels or voids larger than
the openings in the geotextile are eliminated.

• Utilize soil compaction and placement techniques to ensure that intimate contact between
the geotextile and the soil is maintained.

• Provide a surface area as large as possible for the filter (i.e., it is better to place the
geotextile around the periphery of the drain trench with gravel and pipe inside than to
place the geotextile around the pipe where the surface area is smallest).

Slope Protection
Geotextile material is often used to prevent soil erosion beneath riprap armoring.  Erosion can
occur under and around ripped ditches, particularly if the side slopes are steep.  Water flowing
over the riprap can actually lift soil out from underneath the stones.  This undercutting can be
curtailed by using a geotextile layer between the riprap and the native soil.  The geotextile covers
the soil surface and protects it from erosion

The method of placement of rock or other material on the geotextile may have to be specified.
Placement should be accomplished by equipment capable of controlling the drop. Pushing or
rolling rock over the geotextile should not be allowed. The maximum drop is 3 feet for protected
(6-inch sand or soil cushion for bedding) or unprotected geotextile. Where conditions require a
larger drop, the strength of the geotextile and/or thickness of cushioning material needs to be
increased.

To prevent movement of surface soil, where groundwater and seepage pressures are a factor,
the geotextile must be kept in intimate contact with the soil. This is especially true on sloping
surfaces where flow may occur beneath the geotextile. A sand layer bedding material may have
to be specified to insure this contact in some cases. Gravel placed on the geotextile will hold it in
place and minimize voids under the riprap. Embedment of the geotextile in a trench to form a
cutoff at regular intervals down the slope will also help prevent riling beneath the geotextile.
Cutoffs may have to be placed more closely spaced in highly erodible soils and spaced wider
apart in more stable soils.

When a geotextile is used as a filter material replacement for the purpose of preventing particle
migration, it is recommended that laps of adjacent geotextile panels require matching sewing or
other positive joining methods. The method of joining laps should be specified on the drawings or
in the construction details.

• Use non-woven geotextiles for this type of application because they are more permeable
and they conform to the soil surface better.

• Anchor the upper ends of geotextile in a small trench to prevent it from slipping when the
riprap is lain in the ditch.

• Overlap multiple sheets of geotextile by 1-2 feet (upslope fabric should overlap the
downslope fabric, just like shingles on a roof).

• The soil surface should be relatively smooth and free of protruding rocks and debris that
can puncture and tear the fabric.

Subsurface Drainage
Geotextiles can be used to improve subsurface drainage by removing groundwater from
chronically soft, muddy sections of a road, a landscaped area or an embankment. Typically, this
type of drain consists of a trench filled with gravel and/or perforated plastic pipe.  The trench is
designed to intercept the groundwater and drain it to a lower spot. Lining the trench with a
geotextile prevents the pipe from clogging and extends the life of the drain. The geotextile also
acts as a barrier between the gravel and surrounding soil, thereby preserving the permeability of
the gravel.

• Lay the geotextile in the trench with the ends extending up over both sides of the trench.
Once the trench has been filled with gravel, the ends can be folded over the top and then
covered with soil.

• Overlap multiple sheets of geotextile by at least 1-2 feet.
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• Make sure the drain has a continual downhill pitch and discharges into a stable area.
• See that the soil surface is free from rocks or other protrusions to ensure good contact

between the soil and the geotextile.

Use manufacturers recommended normal condition non-woven geotextiles where material will not
be dropped more than five (5) feet onto the geotextile, where trench depths will be no deeper
than ten (10) feet from the normal ground surface and sharp, angular aggregates are not used.

Heavier geotextiles are recommended when trench depths of greater than ten (10) feet or sharp,
angular aggregates are used. The tensile strength should be no less than 150 pounds and burst
strength no less than 300 psi.

To prevent rock movement to surface soil, where groundwater and seepage pressures are a
factor, the geotextile must be in intimate contact with the subgrade soil. Voids between the
geotextile and the base soil need to be minimized to prevent the collecting of fines behind the
geotextile and subsequent clogging. The geotextile should be pulled flat during installation to
eliminate wrinkles and folds that create voids.

If flow in the plane of the geotextile is a concern in the drain installation, the thickness of the
geotextile becomes an important criterion. A heavier weight nonwoven needle punched fabric
should be used.

Road Stabilization
 Stabilization is a way to firm up soft roads that are prone to tire rutting.  This situation results from
a road base or subgrade that is poorly drained.  The first step is to grade and crown the existing
road surface.  Then, roll out the geotextile fabric over the full road width, covering the entire
problem area.  The final step is to cover the geotextile with at least 10-12 inches of good road
gravel.  Using geotextile will enhance the road stability by dispersing the vehicle weight over a
broader area preserving the integrity of the good gravel over the poor soils beneath it.
• Use woven geotextiles for stabilization because of their superior strength.  Some heavier

weight, non-woven types may suffice.  Check with the product manufacturer for their
recommendations for light to medium loading in both weight and frequency or traffic.

• Always overlap sheets of geotextile by as much as 2-3 feet. If the subgrade is soft and it is
determined that the potential for rutting is high, the overlap should be increased

• Remove protruding rocks and other debris from the road before putting down geotextile to
prevent punctures and tears.

MAINTENANCE
If any sign of damage is apparent, geotextiles must be repaired or replaced as needed to
maintain their performance.
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D-2 RIPRAP SLOPE STABILIZATION

PURPOSE & APPLICATIONS
Riprap is a permanent, erosion-resistant ground cover constructed of large, loose, angular or sub-
angular (rounded) stone. Riprap may be used, as appropriate, at storm drain outlets, on channel
banks and/or bottoms, roadside ditches, drop structures, at the toe of slopes, or to stabilized
streams. Its purpose is:

• To protect the soil surface from the erosive forces of concentrated runoff.
• To slow the velocity of concentrated runoff while enhancing the potential for infiltration.
• To stabilize slopes with seepage problems and/or fine textured non-cohesive soils.

This practice is applicable at soil-water interfaces where the soil conditions, water turbulence and
velocity, expected vegetative cover, etc., are such that the soil may erode under the design flow
conditions.

CONSIDERATIONS
Riprap along streambanks can lead to thermal pollution as the sun heats the stone to high
temperatures. As the rain falls on the stone, it warms up and raises the stream temperature.
Several fish species are very sensitive to small increases in temperature and whenever riprap is
used along streams, it should be used in combination with vegetation to shade the stone.
Use vegetation whenever possible as it provides habitat for wildlife species and a buffer capable
of taking up pollutants and nutrients from runoff.  If riprap is unavoidable, then use a combination
of riprap and plantings to provide some vegetative cover.
Since riprap is used where erosion potential is high, construction must be sequenced so that the
riprap is put in place with the minimum delay. Disturbance of areas where riprap is to be placed
should be undertaken only when final preparation and placement of the riprap can follow
immediately behind the initial disturbance. Where riprap is used for outlet protection, the riprap
should be placed before or in conjunction with the construction of the pipe or channel so that it is
in place when the pipe or channel begins to operate.
No riprap can be installed or repaired along the rivers, ponds, lakes, or the ocean without
permission from the DEP and Army Corps of Engineers and all requirements of state laws and
permit requirements of local, state and federal agencies must be met.

SPECIFICATIONS
Riprap is composed of three sections:

• The typical armor layer is composed of rough, angular rock.
• The underlying filter layer supports the stone against settlement, allows groundwater to

drain through the structure, and prevents the soil beneath from being washed through the
armor layer by waves or groundwater seepage.

• The toe protection prevents downward movement of the riprap layer.  It is usually
constructed by trenching in the riprap at the toe of the slope.

Design Criteria
Types of Riprap: Refer to MDOT specifications for information about standard types of riprap.
Gradation: Since graded riprap consists of a variety of stone sizes, a method is needed to
specify the size range of the mixture of stone. The average size of stone in a mixture is described
as the D50. In other words, it is specifying a diameter of stone in the mixture for which 50 percent,
by weight, will be smaller and 50 percent will be larger.
A mixture composed primarily of the larger stone size but with a sufficient mixture of other sizes
filling the progressively smaller voids between the stones is described as a well-graded mixture.
The diameter of the largest stone size in such a mixture should be 1.5 times the D50 size.
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The designer, after determining the riprap size that will be stable under the flow conditions, shall
consider that size to be minimum size and then, based on riprap gradations actually available in
the area, select the size or sizes that equal or exceed the minimum size.
Thickness: The minimum thickness of the riprap layer shall be 2.2 times the maximum stone
diameter (for a D50 of 12” or smaller), but not less than 6 inches. For D50 specified greater than
12 inches, the riprap layer thickness shall be 2 times the D50.
Quality of Stone: Stone for riprap shall consist of sub-angular field stone or rough unhewn
quarry stone of approximately rectangular shape. The stone shall be hard and of such quality that
it will not disintegrate on exposure to water or weathering, be chemically stable and it shall be
suitable in all other respects for the purpose intended. The bulk specific gravity (saturated
surface-dry basis) of the individual stones shall be at least 2.5. Rubble concrete may be used, if
locally allowable and provided it has a density of at least 150 pounds per cubic foot, and
otherwise meets the requirements.
Filter Blankets: A filter blanket is a layer of material placed between the riprap and the
underlying soil surface to prevent soil movement into or through the riprap. The need for a filter
blanket is determined by comparing the particle sizes of the overlying material and the base
material:

• Gravel filter blanket: The filter material should be a minimum of 6 inches thick. The
material shall be a DOT Type C underdrain and shall be free from organic matter. It may
be crushed, uncrushed or a washed gravel with the following specifications:

%  By Weight Passing
       Mesh Sieves

1 inch 100 %
3/4 inch           90 – 100 %
3/8 inch             0 – 75 %
No. 4             0 – 25 %
No. 10             0 – 5.0 %

• Geotextile filter: Geotextile filter cloth may be used in place of or in conjunction with
gravel filters. Filter blankets should always be provided where seepage from underground
sources threatens the stability of the riprap.

Installation Requirements
Subgrade Preparation: The subgrade for the riprap or filter shall be prepared to the required
lines and grades. Any fill required in the subgrade shall be compacted to a density approximating
that of the surrounding undisturbed material. If placed on fill, fill shall be 95% compacted as
determined by Standard Proctor Density. Brush, trees, stumps and other objectionable material
(i.e., organic matter) shall be removed.
Filter Blanket: Placement of the filter blanket should be done immediately after slope
preparation. For granular filters the stone should be spread in a uniform layer to the specified
depth. Where more than one layer of filter material is used, the layers should be spread so that
there is minimal mixing of layers.
For geotextile filter cloths, the cloth should be placed directly on the prepared slope. The edges of
the sheets should overlap by at least 12 inches. Anchor according to the manufacturer’s
recommendations and with the pins suggested by the manufacturer. The upper end of the cloth
should be buried a minimum of 12 inches deep. The lower end should be toed in. Care should be
taken not to damage the cloth when placing the riprap. If damage occurs, that sheet should be
removed and replaced or repaired. For large stone, 12 inches or greater, a 4-inch layer of gravel
shall be used to prevent damage to the cloth, protection from ultraviolet rays and to provide
interfacial contact.
Stone Placement: Placement of riprap should follow immediately after placement of the filter.
The riprap should be placed so that it produces a dense well-graded mass of stone with a
minimum of voids. The desired distribution of stones throughout the mass may be obtained by
selective loading at the quarry, controlled clumping of successive loads during final placing, or by
combination of these methods. The riprap should be placed to its full thickness in one operation.
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The riprap should not be placed in layers nor dumped as it segregates the various stone sizes.
Care should be taken to not dislodge the underlying material when placing the stones.
The finished slope should be free of pockets of small stone or clusters of large stones. Hand
placing may be necessary to achieve the required grades and a good distribution of stone sizes.
Final thickness of the riprap blanket should be within plus or minus 1/4 of the specified thickness.

Shoreline Riprap Slope Stabilization
In shoreline situations, riprap is generally only used to stabilize areas eroding due to wave
scouring and wave impact but it cannot be relied on alone to stabilize slopes failing due to
seepage or soil instability.  In these cases, stabilization may require the installation of
groundwater drains, soil reinforcements, or retaining walls.
Strength: Shore protection structures must be strong, and this can only be achieved by using
massive and heavy components that cannot be dislodged by waves.
Flexibility is also desired because it allows the structures to compensate for settlement,
consolidation and toe scour.
Wave Height: Wind action or, less critically, moving vessels generate waves and the design
water level and wave’s height are the defining criteria for appropriately sizing the stones in a
riprap embankment. The height of wind-driven waves depends upon the wind speed, direction,
duration, fetch length and depth. The U.S. Army Corps of Engineers should be consulted to
properly identify the fetch, wind direction and wave height for the site.
Stone Selection: Stone revetment is a proven method of shoreline protection as it is durable.
When the height of waves is greater than 5 feet, quarried stones should be used. If the waves are
less than 5 feet, than riprap may be sufficient. The stones should be clean, hard, dense, durable,
and free of cracks and cleavages
Filter Layer: A filter layer of either special filter cloth or a 6-inch layer of well-graded stone should
be provided to prevent the loss of slope material through voids in the armor. Once the fabric is in
place, put a layer of ¾-inch washed stone about 3 inches deep on top of the fabric to help
distribute the riprap load and prevent rupture of the filter cloth.  If using a stone filter layer, get a
clean, well-graded mix containing stone sizes ranging from ¾ of an inch to 3 inches.
Stone Size for the Armor Layer: To assure that a riprap shoreline will remain stable, you must
specify the size of the stone to be used for the armor layer. The thickness of the riprap layer
should be at least 2 times the D50.  Be sure that you get a mixture, which includes smaller stone
sizes so that small voids in the rock mix can be filled.

INSTALLATION
Install the riprap when the water level is the lowest. Ideally, machinery should be parked on a flat
area at the top of the slope, reaching out over the slope.  Unstable slopes, however, may have to
be worked from the side or toe to avoid possible slope failure due to the weight of the machinery.
• Prior to placing the riprap, the existing ground should be graded to an appropriate slope,

preferably no steeper than 1.5 horizontal feet to 1 vertical foot (1.5:1).  Clean, well-graded fill
material should be added as needed to achieve a uniform grade.  The fill should be free of
large stones (larger than 6 inches) and firmly compacted before construction proceeds.

• Dig a trench at the toe of the slope to key in the riprap.  The key should be at least three feet
deep.

• Install the filter layer using proper construction methods for the material.  Key-in the filter
fabric at the top of the riprap edge and extend the fabric into the toe trench.  A stone filter
should extend into the toe trench and, if possible, be compacted against the native soil prior
to placing the riprap.

• Stone placement should start at the toe trench and work upwards; making sure the armor
layer is at least two stones thick and completely covers the fabric or stone filter.  An
excavator bucket may be used to compact the stone into a solid, interlocking mass.  In
addition, it may be necessary to place smaller stones by hand in order to get a uniform
surface.
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MAINTENANCE
Despite its strength, riprap is not maintenance free.  Inspect the slope in the spring, in the fall,
and after severe storms for slumping, sliding, or seepage problems.  Correct any problems
immediately.  Severe slumping or sliding may indicate that the slope is failing due to forces other
than wave impact.  Make a careful inspection of the land to the side of the riprap area.  Near the
riprap edge, erosion may be accelerated.  If this is the case, additional measures may be
necessary to halt the erosion.
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D-3 GABIONS

PURPOSE & APPLICATIONS
A gabion wall is made of stacked flexible woven-wire baskets used to stabilize channels
embankments and slopes, and can be used as revetments, retaining walls, abutments, check
dams, and for other similar use. It is designed to:

• Protect the soil surface from the erosive forces of concentrated runoff and wave action.
• Slow the velocity of concentrated runoff while enhancing the potential for infiltration.
• Stabilize slopes with seepage problems and/or non-cohesive soils.

CONSIDERATIONS
• Whenever gabions are used along streams, they should be used in combination with

vegetation to shade the stone.
• Construction must be sequenced so that the gabions are put in place with the minimum

possible delay. Disturbance of areas where gabions are to be placed should be undertaken
only when final preparation and placement of the gabions can follow immediately behind the
initial disturbance.

SPECIFICATIONS
The design for a gabion wall must follow the manufacturer's specifications but all the following
conditions must also be met:

• The design for gabions must include the design storm, riprap stone size and quality and
filter specifics.

• The gabions should not be exposed to the abrasion from sand or gravel transported by
moving water.

• The Manning's "n" value used for gabions shall be 0.025.
• The pH of the soil and water should be above 5 and the soil and water resistivity is more

than 4,000 ohms/cm or plastic coated gabions shall be used.
• A gravel filter or geotextile fabric is needed and must be based on the D50 size of the

rock used to fill the gabions.
• The rock used to fill the gabions must be larger than the gabion mesh opening.

Installation Requirements
• Manufacturer's directions will be closely followed for the installation.
• Care should be taken when placing aggregates to ensure that the sheathing on PVC

coated gabions is not broken or damaged.
After a gabion has been filled, the lid shall be bent over until it meets the sides and edges. The lid
shall than be secured to the sides, ends and diaphragms with the connecting wire in the manner
described above for assembly.

MAINTENANCE
Periodic inspection for signs of undercutting or excessive erosion at transition areas is essential
and repairs must be carried out promptly.
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E-1 PIPE/CULVERT INSTALLATION

PURPOSE & APPLICATIONS
A water conveyance conduit is a pipe installed beneath the surface of the ground with or without
inlet devices to collect surface and subsurface water and to convey it to a suitable outlet without
causing damage by erosion or flooding. This practice applies where:

• Excess surface and subsurface water needs to be disposed of,
• A buried outlet is needed for diversions,
• An underground outlet can be installed to safely dispose of excess water,
• Surface outlets are impractical because of stability problems, climatic conditions, land

use, or equipment traffic.

CONSIDERATIONS
A pipe installed in or discharging to a stream will require a state permit under the Natural
Resource Protection Act.
Every effort should be made to use surface ditching or channels rather than underground
enclosed pipe systems for the following reasons:

• Underground enclosed pipe systems are prone to plugging with trash and debris,
requiring constant maintenance. Surface ditching is less prone to plugging and problems
are immediately obvious.

• If underground systems fail, they are very difficult and costly to repair.
• Surface ditching provides opportunities for pollutants to be volatized and exposed to

ultraviolet light which promotes their decomposition. Vegetated ditches can also promote
biological metabolism and decay of these pollutants.

• A subsurface system will reduce groundwater recharge since infiltration is reduced.

SPECIFICATIONS
Design Specifications
Capacity: The underground outlet shall be designed with adequate capacity to ensure that the
system functions according to the standards for the specific practice. For example, an
underground outlet can be used in combination with a diversion, waterway, or a surface drain to
carry part or all of the design flow. The capacity of the underground outlet for natural basins must
be adequate for the intended purpose without causing damage to local works of improvements.
The size (frequency in years) of the design storm will be based on state or local regulations as
appropriate.
Inlet: An inlet can be a catch basin, collection box, a perforated riser, or other appropriate
devices. Its capacity shall be adequate to provide the maximum design flow in the conduit or a
flow-control device should be installed. Refer to the PIPE INLET PROTECTION BMP for
additional information.
Perforated risers must be of durable material, structurally sound, and resistant to damage by
rodents or other animals. Catch basins must be large enough to facilitate maintenance and
cleaning operations. The inlet must have an appropriate trash guard to ensure that trash or other
debris entering the inlet passes through the conduit without plugging. The trash guard must also
be capable of preventing the entry of people and animals. Pressure-relief facilities shall be
designed and installed if needed to control uplift pressures. If junction boxes and other structures
are needed, they shall be designed and installed in a manner that facilitates maintenance
activities.
Outlets: The outlet shall be sufficiently stable for all anticipated flow conditions. It shall be
designed for the maximum anticipated water surface at design flow. A continuous section of
closed conduit with a headwall shall be used at the outlet. The outlet will include an armored
plunge pool or apron, or other energy dissipation device. Refer to the PIPE OUTLET
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PROTECTION BMP. The design of the energy dissipater will dictate the type of outlet pipe
support (reinforced concrete bedding and pier) needed to maintain stability. All outlets must have
a positive animal guard to prevent entry of people and animals.
Protection: Before the outlet is installed, all disturbed areas shall be reshaped and regraded so
that they blend with the surrounding land features and conditions. Areas that are not planned to
stay bare or covered by structural works shall be established to vegetation or otherwise protected
from erosion as soon as possible after construction.

Construction Specifications
Conduits and appurtenances shall be installed to the line and grade shown in the plans or as
staked in the field and according to the recommendations of the manufacturers. Conduits shall be
bedded and backfilled with the native material if suitable or with a well-compacted sand. The ends
of the conduits shall be protected during installation. All appurtenant structures, including trash
and animal guards, shall be installed promptly, and provisions shall be made for protecting them
during installation.
Vegetation, riprap or other protective cover must be established promptly within 7 days of
installation.

Material Specifications
Materials shall meet or exceed the design requirements against leakage and must withstand
internal pressure or vacuum and external loading. Plastic, concrete, aluminum, and steel shall
meet the requirements specified in the material specification section following, or specified MDOT
specs appropriate for the design for internal pressures and external loading. All materials
specified for subsurface drains can be used for underground outlets if designed for proper
pressure conditions. Conduits can be perforated or non-perforated, depending on the design
requirements.

MAINTENANCE
Underground culverts must be maintained by keeping inlets, trash guards, and collection boxes
and structures clean and free of materials that can reduce the flow. All leaks shall be repaired
promptly to ensure proper functioning of the conduit. Animal guards must be inspected
periodically and maintained in proper working order.
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CULVERT SIZES (ROUND) FOR STREAM CROSSINGS (3x RULE)

AVERAGE STREAM WIDTH
Take two measurements across the stream from bank to bank where you intend to place the
culvert. Measurements should be taken at the normal high water line (NHWL). To find the NHWL
during low flow periods look for water stains on rocks or a debris line along the bank. Add the first
measurement to the second and divide this number by 2. This equals the average stream width.
Example: 36in. + 47 in. = 83in.  83÷2 = avg. stream width of 41.5 inches.  (Round up to
42in.)

AVERAGE STREAM DEPTH
Take 3 measurements from the bottom of the stream to the NHWL.
Add the measurements together and divide this number by 3. This equals the avg. stream depth.
Example: 12in. + 16in. + 14in. = 42in. 42÷3 = average stream depth of 14 inches.

USING THE TABLE
Take the average width and depth figures and determine where they intersect on the table above.
*For example, for an average stream width of 42 inches (on the left side of the table), and an
average stream depth of 14 inches (along the top of the table), the intersect shows a culvert
diameter of 48 inches.

Average  Stream Width Average Stream Depth (Inches)

Feet Inch
es

2 4 6 8 10 12 14* 16 18 20 22 24 26 28 30

1 12 12 15 18 21 21 24 30 30 30 30 36 36 36 36 42
1.5 18 12 18 21 24 30 30 36 36 36 42 42 42 42 48 48
2 24 15 21 24 30 30 36 36 42 42 48 48 48 54 54 54

2.5 30 15 21 30 30 36 42 42 48 48 48 54 54 60 60 60
3 36 18 24 30 36 42 42 48 48 54 54 60 60 60 66 66

3.5 42* 18 30 36 36 42 48 48 54 54 60 60 66 66 72 72
4 48 21 30 36 42 48 48 54 54 60 66 66 66 72 72 78

4.5 54 21 30 36 42 48 54 54 60 66 66 72 72 78 78 84
5 60 21 30 42 48 48 54 60 66 66 72 72 78 78 84 84

5.5 66 24 36 42 48 54 60 60 66 72 72 78 78 84 84 90
6 72 24 36 42 48 54 60 66 66 72 78 78 84 90 90 96

6.0 78 24 36 42 54 60 60 66 72 78 78 84 90 90 96 96
7 84 30 36 48 54 60 66 72 72 78 84 84 90 96 96 102

7.5 90 30 42 48 54 60 66 72 78 84 84 90 96 96 102 102
8 96 30 42 48 54 66 66 72 78 84 90 90 96 102 102 108

8.5 102 30 42 48 60 66 72 78 84 84 90 96 102 102 108 108
9 108 30 42 54 60 66 72 78 84 90 96 96 102 108 108 114

9.5 114 30 42 54 60 66 72 78 84 90 96 102 102 108 114 114
10 120 30 48 54 66 72 78 84 90 96 96 102 108 114 114 120

10.5 126 36 48 54 66 72 78 84 90 96 102 108 108 114 120 120
11 132 36 48 60 66 72 78 84 90 96 102 108 114 114 120 126

11.5 138 36 48 60 66 78 84 90 96 102 108 108 114 120 126 126
12 144 36 48 60 66 78 84 90 96 102 108 114 120 120 126 132

12.5 150 36 48 60 72 78 84 90 96 102 108 114 120 126 132 132
13 156 36 54 60 72 78 90 96 102 108 114 114 120 126 132 138

13.5 162 36 54 66 72 84 90 96 102 108 114 120 126 132 132 138
14 168 36 54 66 72 84 90 96 102 108 114 120 126 132 138 144

14.5 174 36 54 66 78 84 90 96 108 114 120 126 126 132 138 144
15 180 42 54 66 78 84 96 102 108 114 120 126 132 138 144 144
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E-2 PIPE INLET PROTECTION

PURPOSE & APPLICATIONS
Pipe inlet protection is a protective armor for the immediate area around the inlet of a pipe or
culvert to protect it from scour and deterioration.  This standard applies to the inlets of
underground conduits designed to dispose of excess surface and subsurface water, culverts, and
to principal spillways in ponds.

CONSIDERATIONS
Durability, ease of maintenance, and availability of materials as well as aesthetics and safety
should be considered when selecting the appropriate inlet protection measure.

SPECIFICATIONS
Design Criteria
All inlets to hydraulic conduits will be adequately protected from scour caused by the entrance
velocity, turbulence, and suction of the water entering the inlet. Protective measures shall extend
no less than one pipe diameter, or maximum dimension on rectangular conduits, on the sides,
top, and approach channel. An inlet "pool" will be beneficial for fish habitat. One of the following
options must be used to stabilize the inlet structure:
Vegetative Measures: Vegetation shall be installed according to the standards of the
PERMANENT VEGETATION BMP. All newly seeded areas must be mulched. Mulch must be
anchored with netting or matting. Refer to the TEMPORARY MULCH BMP.
On gravel and clay embankments the slope must be flatter than 2:1 and the conduit must extend
beyond the fill by at least 1/2 pipe diameter on both sides and top.
On sand and silt embankments the slope must be flatter than 2.5:1 and the conduit extend
beyond the fill by at least one pipe diameter on both sides and top.
Riprap: Riprap shall be installed according to the RIPRAP SLOPE STABILIZATION BMP and the
RIPRAP WATERWAYS BMP AND be of a size able to withstand the velocity of flow up to a
maximum D50 of 12 inches.
Gabion mats shall be installed according to the GABION BMP.
Riprap protection or gabions must be underlain with a gravel filter or a geotextile to prevent piping
through the backfill material.
Inlet Protection: Inlet works shall extend at least one pipe diameter beyond the conduit. Rigid
inlet retaining wall types shall be reinforced to be able to withstand settling, frost heaving, and
other associated loading without cracking or otherwise failing.
Structural non-rigid retaining walls built of various kinds of block shall have a camber inward of at
least 1/2:1 and have protection from piping.

Construction Specifications
 Refer to the RIPRAP, GABIONS and PERMANENT VEGETATION BMPs. Use industry
standards for reinforced concrete structures or any other manufactured system.

MAINTENANCE
Refer to the appropriate BMPs to stabilize the inlet structure.
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E-3 PIPE OUTLET PROTECTION

PURPOSE & APPLICATIONS
Pipe outlet protection is a protective armor for the immediate area around the outlet of a pipe or
culvert to protect it and the receiving channel from scour and deterioration.  This practice is
applicable to the outlets of underground conduits designed to dispose of excess surface and
subsurface water, culverts, and to principal spillways in detention and sediment ponds. Types of
outlet protection are natural plunge pools, ripraped aprons, and ripraped plunge pools. The type
of protection should be dependent upon site conditions such as water volume discharge,
foundation soils and tailwater.

CONSIDERATIONS
All outlets to hydraulic conduits must be adequately protected from scour caused by the exit
velocity, turbulence, and suction of the water leaving the outlet.
The outlets of pipes and structurally lined channels are points of critical erosion potential.
Stormwater transported through man-made conveyance systems at design capacity generally
reaches a velocity exceeding the capacity of the receiving channel. To prevent scour at
stormwater outlets, a flow transition structure is needed which will absorb the initial impact of the
flow and to reduce the flow.
Apron: The most commonly used device for outlet protection is a structurally lined apron. This
structure protects and stabilizes the fill slope around and above the culvert. The apron is
generally lined with riprap, grouted riprap or concrete. They are constructed at a zero grade for a
distance that is related to the outlet flow rate and the tailwater level.
Plunge Pool: Where flow is excessive for the economical use of an apron, excavated stilling
basins or plunge pools may be used. The plunge pool allows the dissipation of energy at the
outlet of the pipe and into the channel.
If the pipe is a stream crossing, fish passage will be an issue and a NRPA permit will be required.
The plunge pool design, access and elevation of the pipe will need to be adequate for a constant
flow. The Department of Inland Fisheries and Wildlife will need to be consulted for guidance and
to determine the design needed for fish passage.
If the drainage pipe discharges into a natural vegetated filter area, an energy dissipator is also
required. See LEVEL SPREADER BMP. If the outlet drains into another conveyance structure
such as a ditch or constructed swale, only a plunge pool will be needed.

SPECIFICATIONS
Design Criteria
Details must include all dimensions of the structure, D50 of riprap chosen, depth of riprap layer
and depth of gravel filter layer.
Fish Passage: The selection of an appropriate outlet protection method must consider the impact
on fish passage. In general, the flow depth and velocity must be taken into account. The flow
velocity for fish passage generally should not exceed 2 feet per second.
Design: In watersheds less than 640 acres (1 square mile) it is recommended that structures be
designed to accommodate flows from the 25 year storm event or check with local and state
requirements. Above that acreage, FEMA rules govern and the culvert should be designed for a
100-year storm if it is in a floodplain. DOT requires their structures to pass the 10-year storm.
Natural Outlet Conditions: There are situations where a natural earth pool will be adequate.
Where no outlet protection is proposed, it must be shown that THE existing receiving channel
conditions (soil type) can withstand the anticipated maximum velocity based on bare soil velocity
as found in Appendix B, HYDROGEOLOGIC SOIL GROUPS. The soils on-site must be verified
at the time of installation to ensure that they can withstand the design velocities.
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Aprons
Structurally lined aprons at the outlets of pipes and paved channel sections shall be designed
according to the following criteria:
Tailwater Depth: The depth of tailwater immediately below the pipe outlet during the 10-year
storm must be determined for the design capacity of the pipe. Manning's Equation may be used
to determine that tailwater depth. If the tailwater depth is less than half the diameter of the outlet
pipe, it shall be classified as a minimum tailwater condition and the table at the end of this section
may be used. If the tailwater depth is greater than half the diameter of the outlet pipe, then
another engineering method needs to be utilized. Pipes which outlet onto an area with no defined
channel may be assumed to have a minimum tailwater condition.
Apron Length: The apron length shall be determined from the enclosed table.
Apron width: If the pipe discharges directly into a well-defined channel, the apron shall extend
across the channel bottom and one foot above the maximum tailwater depth or to the top of the
bank, whichever is less.
If the pipe discharges onto a flat area with no defined channel, the width of the apron shall be
determined as follows:

• The upstream end of the apron, adjacent to the pipe, shall have a width three times the
outlet pipe’s diameter.

• For a minimum tailwater condition, the downstream end of the apron shall have a width
equal to the pipe diameter plus the length of the apron.

Note: Consult with IF&W for sizing criteria if the apron is so wide that the depth of water from the
base flow of the stream is too shallow to allow fish passage.
Bottom Grade : The apron shall be constructed with no slope along its length (0.0% grade). The
invert elevation of the downstream end of the apron shall be equal to the elevation of the invert of
the receiving channel. There shall be no overfall at the end of the apron.
Side Slopes: If the pipe discharges into a well-defined channel, the side slopes of the channel
shall not be steeper than 2H: 1V.
Alignment: The apron shall be located so that there are no bends in the horizontal alignment.
Materials: The apron may be lined with vegetation, riprap, grouted riprap, or concrete. The
median sized stone for riprap shall be determined from the included table. If concrete is used in a
stream, it must be air dried for 21 days and rinsed prior to contact with water.
Aprons made up of riprap shall be designed and installed in accordance with the RIPRAP BMP.
Aprons made up of gabions shall be designed and installed in accordance with the GABION
BMP. Both will have piping protection provided by either a gravel filter or appropriate geotextile.
When gabion mats are used, the rock filling the baskets shall contain no rock smaller than the
mesh of the baskets.

Plunge Pools
Refer to the detail drawings at the back of this section for the proper design of a plunge pool.
"Hanging" culverts: "Hanging" culverts (culverts with a significant drop from the outlet to the
stream) with plunge pools will not be allowed on streams with fish migration.
Culvert sizes of 36 inch diameter or less: An outlet pool lined with 6 to 12 inch stone
constructed one diameter deep, two diameters wide and four diameters long will provide
adequate outlet protection. For example, a 12-inch diameter culvert would require a stone-lined
outlet pool 12 inches deep, 24 inches wide and 48 inches long.
Culverts greater than 36 inches: A professional engineer should design these. The installation
of riprap shall conform to the RIPRAP BMP. Rock riprap on the sides of the pool shall taper from
the top of the pipe at the outlet down to the level of the design high water elevation of the
receiving channel for the design storm. A gravel filter or appropriate geotextile shall be used to
protect against piping of soil fines from beneath the rock.

MAINTENANCE
Periodically check all aprons, plunge pools and structural outlets for damage and repair them as
needed. If any evidence of erosion or scouring is apparent, modify the design as needed to
provide long term protection (keeping in mind fish passage requirements if applicable).
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12" 15" 18" 21" 24" 27" 30" 36" 42" 48" 54" 60"
3cfs 4
5cfs 4
8cfs 5 4
10cfs 6 5 4
12cfs 8 6 6
15cfs 8 6 8 5
17cfs 8 8 5
20cfs 10 10 6 5
25cfs 12 12 6 6
30cfs  8 8 6  
40cfs  12 10 8 6
50cfs 16 12 10 8 6
60cfs 18 16 12 10 8
70cfs 18 15 12 8
80cfs 20 16 15 10 8
90cfs 18 16 12 10
100cfs 20 18 12 10  
125cfs 24 20 16 12 10
150cfs 24 20 16 12 10
200cfs  24 20 18 15 12
     

12" 15" 18" 21" 24" 27" 30" 36" 42" 48" 54" 60"
3cfs 8
5cfs 8
8cfs 11 10
10cfs 14 12 10
15cfs 18 16 14 12
20cfs 18 18 16 12
30cfs 22 20 18 16  
40cfs 26 24 24 20 18
50cfs 26 26 24 22 18
70cfs 30 30 28 25
100cfs 36 36 33 27  
150cfs 42 42 42 38 33 28
200cfs 48 45 42 37 32

From USDA Soild Conservation Service
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E-4 LEVEL SPREADERS

PURPOSE & APPLICATIONS
A level spreader is an outlet constructed at zero grade across the slope consisting of a vegetated
or mechanical structure used to disperse or "spread" concentrated flow thinly over a receiving
area.  Its purpose is to spread collected water over a wide enough area so that erosion of the
receiving area does not result. It can reduce erosion and the movement of sediment.  An
additional benefit of a level spreader is to remove other pollutants from runoff by filtration,
infiltration, absorption, adsorption, decomposition, and volatilization.
This practice applies:

• Where concentrated water is dispersed within wooded buffers or on fields adjacent to
streams, ponds, and lakes; and

• In areas requiring a filter strip such as a buffer to treat runoff.
This practice shall not be used:

• Where drainage areas above it are greater than 10 acres. For greater drainage areas,
use vegetated waterways, lined waterways, or grade control structures.

• Where the water discharge will cross an adjoining property line unless it can be
intercepted by a stable drainageway capable of handling the added volume.

CONSIDERATIONS
• A level spreader must be installed correctly with 0% grade on the spreader lip to ensure a

uniform distribution of flow; otherwise water will channelize below the structure and become a
source of erosion.

• Consider the time of year available for proper establishment of vegetation prior to
construction of the level spreader. If a grass cover needs to be installed in the receiving area,
construction will be limited to the growing season. Final seeding should be completed by
September 1.  Otherwise, refer to the OVERWINTER STABILIZATION AND
CONSTRUCTION BMP.

• Stable receiving swales should exist below the receiving area as concentrated flow can be
expected to start occurring within about 300 feet. Evaluate slopes and soil material,
vegetative species and their condition on the receiving area before constructing a level
spreader.

• Provisions for mowing and otherwise managing the vegetation on the receiving area shall be
planned to maintain the effectiveness of the filter area.

SPECIFICATIONS
Design Criteria
Refer to detail drawings found at the back of this section for the proper design of a level spreader.
Capacity: The capacity of each level spreader shall be based on the allowable velocity of the soil.
The minimum length shall be 12 feet. Typically, a level spreader should be sized to transfer 0.25
cfs per linear foot of spreader during the 10-year storm.
Receiving Area: Each level spreader shall have a vegetated receiving area with the capacity to
pass the flow without erosion. The receiving area shall be stable prior to the construction of the
level spreader.
The receiving area shall have a regular topography to prevent undue flow concentration before
entering a stable watercourse. If the receiving area is not presently stable, then the receiving area
shall be stabilized according to the PERMANENT VEGETATION BMP prior to the level spreader
being built. This will limit construction to the growing season.
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Approach Velocity: The flow area upstream of the level spreader shall be sufficient to ensure a
low approach velocity to the level "lip." The minimum flow area of level spreader shall be equal to
four times the flow of the delivery channel. The lip shall be installed at a 0% grade (level).

Construction Specifications
The receiving area below the level spreader shall be protected from harm during construction.
Minor disturbed areas shall be stabilized with vegetative measures. A temporary stormwater
diversion may be necessary until the level spreader has fully stabilized.
Level spreaders must blend smoothly into the downstream receiving area without any sharp
drops or irregularities, to avoid channelization, turbulence and hydraulic "jumps."
Level spreaders shall be constructed on undisturbed soil where possible. If fill is used, it shall be
constructed of material compacted to 95% of standard proctor test levels prior to seeding for that
area not considered the seedbed.

MAINTENANCE
After construction and until fully revegetated, the level spreaders need to be carefully inspected
for any signs of channelization and immediately repaired. The structure will fail if water exits from
it in channelized flow. Vegetated level spreaders may require periodic mowing. Spreaders
constructed of wood, asphalt, stone or concrete curbing also require periodic inspection to check
for damage and to be repaired as needed. Over time, the level spreader may fill with sediment
and will need to be cleaned out to maintain its capacity.
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E-5 VEGETATED WATERWAYS

PURPOSE & APPLICATIONS
A vegetated waterway is an artificial channel, ditch or outlet, shaped or graded and established
with suitable vegetation. It does not include natural stream channels. The waterway channel may
must have a parabolic or trapezoidal cross-section. It reduces gully erosion and provides limited
filtering of sediment and pollutants.
This practice is applicable at all sites where concentrated runoff needs to be conveyed and
controlled without causing erosion (roadside ditches, drainage easements, etc.). Stone centered
waterways are also practical where machinery will need to cross them.

CONSIDERATIONS
• Lack of established vegetation in late fall may result in spring erosion and water quality

deterioration. Refer to the OVERWINTER STABILIZATION AND CONSTRUCTION BMP.
• Areas with seepage (high water table) may be regulated wetlands and a NRPA permit may

be required.
• The selection of vegetative seed mixtures must consider the local wildlife and fishery needs.

If shading is required to keep low water temperatures for fisheries, trees and shrubs should
be planted to shade the waterway.

SPECIFICATIONS
Design Specifications
Refer to the detail drawing found at the back of this section for the proper design and construction
of a vegetation swale.
Capacity: The minimum capacity of the swale must be sufficient to confine the peak runoff
expected from a storm of 10-year frequency, 24-hour duration at a minimum. On slopes of less
than 1 percent, out-of-bank flow may be permitted if such flow will not cause erosion, property
damage, or threaten life.
Velocity: Velocities shall not exceed the maximum permissible velocity values for vegetated soils
as listed in APPENDIX B.
Slope: The vegetation within a ditch line with a slope greater than 8 % will not hold or remain
healthy. Thus, ditches with a slope steeper than 8% will need to be ripraped. See the RIPRAP
WATERWAYS BMP.
Drainage : A stone center drain or another suitable reinforcement drainage measure shall be
provided for swales having continuous flows, a high water table, or seepage problems. Stone
sizing for stone-centered waterways should be no larger than 2-3 inches (D50). Sites with flatter
slopes (less that 2%) where water-tolerant vegetation, such as reed canarygrass, can be grown
and erosion will not occur may not require additional reinforcement. NOTE: This condition is
indicative of a wetland area and a NRPA permit would be required.
Outlet: All grassed waterways shall have a stable outlet with adequate capacity for the design
flow. The outlet can be another vegetated channel, an earth ditch, a natural channel, or other
suitable outlet. The bank-full discharge from the new channel shall flow smoothly into the existing
channel without any velocity increase or depth loss.
Erosion Control Blanket: The placement of one strip of erosion control blanket at the base of a
ditch or swale is an excellent way to protect the newly excavated ditch from erosion until
vegetation is established. This is especially beneficial when the swale has a slight slope.
However, the manufacturer’s specification for stapling must be followed.

Vegetative Specifications
Special emphasis will be given to the proper installation and maintenance of vegetative practices
during planning, design, and construction.
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• Upon final grading, the disturbed areas shall be immediately seeded to permanent vegetation
and mulched and will not be used as outlets until a dense, vigorous vegetative cover has
been obtained. Refer to the PERMANENT VEGETATION BMP. See APPENDIX A for
suitable seed mixtures for the purpose and site conditions.

• Seeded areas need protection during establishment and will be treated in accordance with
the MULCHING BMP. Note that netting or excelsior mesh should be installed in the base of
all vegetated channels until vegetation is well established (75% surface cover at a minimum).

Schedule of Installation
Once soil is exposed for waterway construction, it should be immediately shaped, graded and
stabilized.
Vegetated waterways need to be stabilized early during the growing season (prior to September
15). If final seeding of waterways is delayed past September 15, emergency provisions such as
sod or riprap may be required to stabilize the channel. Waterways should be fully stabilized prior
to directing runoff to them.

MAINTENANCE
A maintenance program should be established to maintain waterway capacity, vegetative cover,
and the outlet. The need for periodic liming and fertilizing shall be based on soil tests or visual
observation. Mow waterway at least once annually. When practical, delay mowing until after July
15 to accommodate ground nesting wildlife. Mow to a height of 4 to 6 inches to help maintain
good surface protection. Excessive growth shall be removed. Do not mow later than 30 days prior
to the first killing frost (average date).
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E-6 RIPRAP WATERWAYS

PURPOSE & APPLICATIONS
Riprap is a permanent, erosion-resistant ground cover constructed of large, loose, angular or sub-
angular (rounded) stone. Riprap may be used, as appropriate, at storm drain outlets, on channel
banks and/or bottoms, roadside ditches, drop structures, at the toe of slopes or to stabilized
streams, etc. This practice is applicable where the soil conditions, water turbulence and velocity,
expected vegetative cover, etc., are such that the soil may erode under the design flow
conditions. Its purpose is:

• To protect the soil surface from the erosive forces of concentrated runoff.
• To slow the velocity of concentrated runoff while enhancing the potential for infiltration.
• To stabilize slopes with seepage problems and/or fine textured non-cohesive soils.

CONSIDERATIONS
Since riprap is used where erosion potential is high, construction must be sequenced so that the
riprap is put in place without delay. Disturbance of areas where riprap is to be placed should be
undertaken only when final preparation and placement of the riprap can follow immediately
behind the initial disturbance. Where riprap is used for outlet protection, the riprap should be
placed before or in conjunction with the construction of the pipe or channel so that it is in place
when the pipe or channel begins to operate.

SPECIFICATIONS
Design Criteria
Refer to the detail drawing located at the back of this section for the proper construction of a
ripraped channel. Also refer to the RIPRAP SLOPE STABILIZATION BMP.
Types of Riprap: Refer to MDOT specifications for information about standard types of riprap.
Gradation: Since graded riprap consists of a variety of stone sizes, the average size of stone in a
mixture is described as the D50. In other words, it is specifying a diameter of stone in the mixture
for which 50 percent, by weight, will be smaller and 50 percent will be larger.
A mixture composed primarily of the larger stone size but with a sufficient mixture of other sizes
filling the progressively smaller voids between the stones is described as a well-graded mixture.
The diameter of the largest stone size in such a mixture should be 1.5 times the D50 size.
The designer, after determining the riprap size that will be stable under the flow conditions, shall
consider that size to be minimum size and then, based on riprap gradations actually available in
the area, select the size or sizes that equal or exceed the minimum size.
Roughness coefficient: The most significant effect on the retardance of flow velocity is from the
friction that occurs along the flow channel. For riprap, Manning’s n is calculated as follow:

 n = _______y 1/8___________ where: y = depth of water in feet
         [21.6 log10(y/D50) + 14.0] D50 = riprap diameter in feet

Thickness: The minimum thickness of the riprap layer shall be 2.2 times the maximum stone
diameter (for a D50 of 12” or smaller), but not less than 6 inches. For D50 specified greater than
12 inches, the riprap layer thickness shall be 2 times the D50.
Quality of Stone: Stone for riprap shall consist of sub-angular field stone or rough unhewn
quarry stone of approximately rectangular shape. The stone shall be hard and of such quality that
it will not disintegrate on exposure to water or weathering, be chemically stable and it shall be
suitable in all other respects for the purpose intended. The bulk specific gravity (saturated
surface-dry basis) of the individual stones shall be at least 2.5.
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Riprap at Outlets: Design criteria for sizing the stone and determining the dimension of riprap
pads used at the outlet of drainage structures are contained in the PIPE OUTLET PROTECTION
BMP.

Riprap for Channel Stabilization
Riprap for channel stabilization shall be designed to be stable for the condition of bank-full flow in
the reach of channel being stabilized. Riprap shall extend up the banks of the channel to a height
equal to the maximum depth of flow for a 10-year storm event or to a point where vegetation can
be established to adequately protect the channel bottom width. The riprap shall extend across the
bottom and up both sides of the channel.
Bank Protection: Where riprap is used only for bank protection and does not extend across the
bottom of the channel, riprap shall be keyed into the bottom of the channel. The minimum depth
of the key must equal to 2.25 times the D50 and must extend across the bottom of the channel for
the same distance.
Flow Velocity: The D50 of the riprap should be designed for the maximum velocity as follow:

             FLOW
 VELOCITY(cfs)       RIPRAP D50

16 36 inch
13 24 inch
11 18 inch
10 15 inch
8 10 inch
6 6 inch
4 3 inch

Other methods for determining D50 sizes may be used but need to be documented.
Filter Blankets: A filter blanket is a layer of material that prevents soil movement into or through
the riprap. A filter blanket can be either a gravel layer or geotextile filter cloth. The need for a filter
blanket is determined by comparing the particle sizes of the overlying material and the base
material in accordance with the criteria below:
Filter Blankets: A filter blanket is a layer of material placed between the riprap and the
underlying soil surface to prevent soil movement into or through the riprap. The need for a filter
blanket is determined by comparing the particle sizes of the overlying material and the base
material. Refer to the GEOTEXTILES and RIPRAP SLOPE STABILIZATION BMPs.
Flow Depth: The riprap rock size should be determined for maximum anticipated flow depth
within the channel as follow:

Installation Requirements
Subgrade Preparation: The subgrade for the riprap or filter shall be prepared to the required
lines and grades. Any fill required in the subgrade shall be compacted to a density approximating
that of the surrounding undisturbed material and to a 95% compaction as determined by Standard
Proctor Density. All brush, trees, stumps and other objectionable material (i.e., organic matter)
shall be removed.
Filter Blanket: The placement of the filter blanket should be done immediately after the slope
preparation. For geotextile filter cloths, the cloth should be placed directly on the prepared slope,
installed and anchored according to the manufacturer’s recommendations. Refer to the
GEOTEXTILE BMP
Stone Placement: The placement of riprap should follow immediately after placement of the
filter. The riprap should be placed so that it produces a dense well-graded mass of stone with a
minimum of voids. Refer to the RIPRAP SLOPE STABILIZATION BMP.
Maintenance: Once a riprap installation has been completed, it should require very little
maintenance. It shall, however, be inspected periodically to determine if high flows have caused
scour beneath the riprap or dislodged any of the stone. If repairs are needed, they should be
accomplished immediately.
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E-7 REINFORCED WATERWAYS

PURPOSE & APPLICATIONS
A reinforced waterway is a permanently lined channel constructed down a slope having an
erosion-resistant lining of concrete, stone, or other permanent material. The earth above the
structure must be permanently vegetated or otherwise protected.  Its purpose is to provide for
safe disposal of runoff without damage by erosion or flooding and where unlined or grassed
waterways would be inadequate. Properly designed linings may also control seepage, piping, and
sloughing or slides and they reduce gully erosion.
This standard applies to waterways or outlets having linings reinforced and non-reinforced cast
in-place concrete; flagstone mortared in place, or similar permanent linings other than riprap.
Other permanent linings that can be considered are gabion mats or other durable manufactured
erosion reinforcement mats. But it does not apply to stream channels or streambanks.
This practice applies if the following or similar conditions exist:

• Concentrated runoff, wetness, prolonged base flow or seepage is such that a lining is
needed to control erosion.

• Steep grades, greater than 8 %, which would cause high velocity and erosion.
• The location is such that use by people or animals preclude the use of vegetated

waterways or outlets.
• Highly erosive soils or other soil conditions which preclude using vegetation.
• Climatic conditions precluding using vegetation (construction past the growing season).

CONSIDERATIONS
• Water temperatures may be altered due to the changes in shading of natural and man-made

channels.
• Wildlife habitats in the riparian zone will deteriorate by the change of water temperature and

quality as discharged from lined waterways.

SPECIFICATIONS
Design Criteria
Reinforcement of a waterway may be consist of asphalt, concrete, corrugated metal pipe, grouted
riprap, or gabions. It should be noted here that paved and rigid flumes are susceptible to cracking
unless placed on well compacted fill (95% of Standard Proctor as determined by ASTM D-698),
and are securely tied in to prevent frost heaving and undercutting of the structure by water. An
alternative would be to use a flexible geomembrane under the riprap so it can move and not
crack.
• Reinforcement must be added to waterways that are steeper than 8 %. The maximum slope

of the channel shall be 1.5:1 or 67 percent.
• Curtain walls may be provided at the beginning and the end of a reinforced waterway to

retard seepage. The curtain wall shall be as wide as the channel, extend at least 18 inches
into the soil below the channel and have a minimum thickness of 6 inches.

• Concrete flumes shall have expansion joints at a maximum spacing of 90 feet. Eighteen inch
long dowels of #4 reinforcing steel placed on 5-inch centers shall be located at all required
joints

Capacity: The minimum capacity shall be adequate to carry the peak rate of runoff from a 10-
year frequency, 24-hour duration storm at a minimum.
Velocity: Maximum design velocity shall be as shown below. Except for short transition sections,
flow in the range of 0.7 to 1.3 fps of the critical slope must be avoided unless the channel is
straight. Extra precautions shall be taken where high velocities are in other than straight reaches.
Waterways or outlets with high velocities shall discharge into an energy dissipator.
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DEPTH OF FLOW MAXIMUM VELOCITY
            2.3 ft           10 fps
            2.0 ft           10 fps
            1.0 ft           15 fps
            0.3 ft           30 fps
            0.0 ft           30 fps

Cross section: The cross section shall be parabolic, or trapezoidal. Cross sections made of
monolithic concrete may be rectangular.
Side slope: The steepest allowable side slopes, horizontal to vertical, are:

Rock riprap:   2 to 1
Non-reinforced Formed concrete:   1.5 ft up vertical embankment sides
Slip-form concrete:   1 to 1 for less than 3-ft high embankments
Screened concrete or mortared flagstone: 1 to 1 for embankments less than 2 feet

  2 to 1 for embankments 2 feet or more high
Note: Non-reinforced concrete or mortared flagstone linings shall be used only on low shrink-
swell soils that are well drained or where subgrade drainage facilities are installed.
Lining thickness: The minimum lining thickness shall be:

• Rock riprap: Riprap channels shall have a minimum thickness of 2.25 times the
maximum stone diameter but not less than 8 inches (plus thickness of filter or bedding).

• Concrete: 4 inches (In problem areas, minimum thickness shall be 5 inches reinforced
with welded wire fabric)

• Flagstone: 4 inches, including mortar bed
Related structures: Side inlets, drop structures, and energy dissipators shall meet the hydraulic
and structural requirements for the site.
Geotextile or Gravel Filters or bedding: Filters or bedding shall be used to prevent piping.
Drains shall be used to reduce uplift pressure and to collect water, as required. Filters, bedding,
and drains shall be designed according to the RIPRAP SLOPE STABILIZATION and
GEOTEXTILES BMPs. Weep holes may be used with drains if needed.
Contraction joints: Contraction joints in concrete linings, if required, shall be formed transversely
to a depth of about one-third the thickness of the lining at a uniform spacing in the range of 10 to
15 feet. Provide for uniform support to the joint to prevent unequal settlement.
Rock riprap or flagstone: Stone used for riprap shall be dense, angular and hard enough to
withstand exposure to air, water, freezing, and thawing. Flagstone shall be flat for ease of
placement and have the strength to resist exposure and breaking. Refer to the RIPRAP BMP for
additional information.

Construction Specifications
The foundation area shall be cleared of trees, stumps, roots, sod, loose rock, or other
objectionable material.
The cross section shall be excavated to the neat lines and grades as shown on the plans. All soft
sections and unsuitable material shall be removed and replaced with suitable material. The
subgrade shall be thoroughly compacted and shaped to a smooth, uniform surface. For concrete
channels, the subgrade shall be moist at the time the concrete is placed.
 No abrupt deviations from design grade or horizontal alignment shall be permitted.
Concrete lining shall be placed to the required thickness. Provisions shall be made to protect
freshly placed concrete from temperature variation and drying to ensure proper curing.
Filter, bedding, and rock riprap shall be placed to line and grade and in the manner specified.
Riprap shall be placed so that it does not reduce the designed cross-section more than 10
percent.
Construction operations shall be done to minimize erosion and water pollution. All disturbed areas
shall be vegetated or protected with a cover against soil erosion.



MAINE EROSION AND SEDIMENT CONTROL BMP – 3/2003 SECTION E-7-3

Material Specifications
Concrete: Concrete used for lining shall be proportioned so that it is plastic enough for thorough
consolidation and stiff enough to stay in place on side slopes. A dense, durable product shall be
required.
Mortar: Mortar used for mortared in-place flagstone shall consist of a workable mix of cement,
sand, and water with a water-cement ratio of not more than 6 gallons of water per bag of cement.
Rock for Riprap: Rock shall be durable, and have the desired shape and size distribution to
meet the design’s needs.

Schedule of Installation
Once soil is exposed for waterway construction, it should be immediately shaped, graded and
stabilized. Lined waterways should be completely stabilized prior to directing runoff to them.

MAINTENANCE
Before permanent stabilization of the slope, the structure shall be inspected after each rainfall
and damages to the slope or the paved flume repaired immediately. After the slope is stabilized,
little maintenance should be required.
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E-8 WATER DIVERSION

PURPOSE & APPLICATIONS
A diversion is a channel constructed across the slope to divert excess concentrated and sheet
surface water, and possibly subsurface water, from areas under construction or development, to
sites where it can be used or disposed of. This practice applies to sites where:

• A diversion is required to control erosion and runoff on construction sites.
• Concentrated runoff from higher lying areas is potentially damaging to a developing area.
• Overland (sheet) surface flow and shallow subsurface flow caused by seepage is

potentially damaging to areas under construction.
• Runoff is in excess and a diversion is required as part of a pollution abatement system.
• Diversions shall not be substituted for terracing or land grading where such practices are

more appropriate for erosion control.

CONSIDERATIONS
Every effort should be made to incorporate the diversion into the plans for parking lots, ball fields,
recreation areas, and back yards in such a way that maintenance will be enhanced and multiple
use of the area made possible. The diversion may be planned to provide grasses and legumes as
an element in wildlife upland habitat management.
• Diversions should not be substituted for terracing or land grading where such practices are

more appropriate for erosion control. Diversions shall not be used below high sediment-
producing areas unless land treatment practices or structural measures, designed to prevent
damaging accumulations of sediment in the channels, are installed with or before the
diversions. The exceptions are where a diversion is used to divert sediment-laden water to a
sedimentation facility.

• In sensitive watersheds it will be necessary for temporary diversions to have a temporary
mulch liner (erosion control blanket) and where feasible, to empty into a sediment trap or
basin prior to emptying into a stable outlet. Refer to the TEMPORARY MULCHING BMP.
Temporary diversions can deteriorate water quality if they are left bare for extended periods
of time.

• Where diversions carry concentrated flow, their outlets may require treatment or a structure
to dissipate energy and re-disperse the flow or re-create sheet flow into areas of undisturbed
forest floor where sediment can be filtered and runoff absorbed.

SPECIFICATIONS
Design Specifications
Refer to the detail drawing located at the back of this section for the proper design of a water
diversion.
• Cross section: The channel may be parabolic, V-shaped, or trapezoidal. The diversion must

be designed to have stable side slopes. The ridge height must include a reasonable
settlement factor (10% is recommended). The ridge should have a minimum top width of 4 ft
at the design elevation. The top of the constructed ridge shall not be lower at any point than
the design elevation plus the specified overfill for settlement.

• Grade and velocity: Channel grades may be uniform or variable. Channel velocity shall not
exceed what is considered non-erosive for the soil and planned vegetative treatment.

• Location: The condition of the outlet area, site topography, land use, soil type, and length of
slope should determine the location of the diversion.

• Outlets: Each diversion must have an adequate outlet. The outlet must convey runoff to a
point where outflow will not cause damage. The vegetative outlets should be installed and
stabilized before the construction of the diversion to ensure establishment of vegetative cover
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in the outlet channel. The design elevation of the water surface in the diversion should not be
lower than the design elevation of the water surface in the outlet at their junction when both
are operating at the design flow.

• Capacity:  Diversions designed to protect urban areas, buildings, and roads shall have
enough capacity to carry the peak runoff expected from a storm frequency consistent with the
hazard involved of a 10-year frequency at a minimum. For higher risk areas, the design storm
may need to be greater (i.e. 100-year storm for the potential loss of life).

• Vegetation: Disturbed areas shall be established to grass immediately after construction. If
the soils or winter conditions preclude the use of vegetation and protection is needed, non-
vegetative means, such as erosion control mats or gravel may be used. Seedbed
preparation, seeding, fertilizing, and mulching shall comply with recommendations in the
PERMANENT VEGETATION BMP. Seeding should be completed by September 1st to
assure good cover over fall and winter months.

Construction Specifications
All ditches or gullies shall be filled, and trees and other obstructions shall be removed before
construction begins or shall be part of the construction.
If underground conduits are located under diversion ridges, mechanical compaction, water
packing, and installation and backfill of conduit trenches shall be made in advance to allow
adequate settlement. The materials used for the inlet and conduit shall be suitable for the
purpose intended. Diversion ridges constructed across gullies or depressions shall be compacted
to ensure proper functioning of the diversion.
Seeded areas need protection during establishment and will be mulched in accordance to the
TEMPORARY MULCHING BMP.
Diversions must be completely stabilized prior to directing runoff to them.

Schedule of Installation
Once soil is exposed for a diversion channel, it should be immediately shaped, graded and
stabilized.
Vegetated diversions need to be stabilized early during the growing season (prior to September
1st). If final seeding of diversions is delayed past September 1st, emergency provisions such as
sod or riprap may be required to stabilize the channel.

MAINTENANCE
A maintenance program should be established to maintain diversion capacity, storage, ridge
height, vegetative cover, and the outlets. Diversion ridges can be hazardous to mow. Any
hazards must be brought to the attention of the responsible person.
Mow the diversion at least once annually. Mow to a height of 4-6 inches to help maintain good
surface protection.
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E-9 TEMPORARY SLOPE DRAINS

PURPOSE & APPLICATIONS
A slope drain is a flexible tubing or conduit extending from the top to the bottom of a cut or fill
slope.  Its purpose is to temporarily conduct runoff safely down the disturbed face of an
embankment without causing erosion. It significantly reduces rill and gully erosion on slopes
during construction.

CONSIDERATIONS
There is often a significant time lag between when a cut or fill slope is completed and when a
permanent drainage system can be installed and during this period, the slope is usually
particularly vulnerable to erosion. The maximum drainage area per drain should be relatively
small and much less than 5 acres.
When used in conjunction with diversion dikes, temporary slope drains can be used to convey
stormwater from the entire drainage area above a slope to the base of the slope without erosion.
It is very important that these temporary structures be installed properly since their failure will
often result in severe gully erosion. The conduit inlet section must be securely entrenched, all
connections must be watertight, and the conduit must be staked securely.

SPECIFICATIONS
Design Criteria
Refer to the detail drawings located at the back of this section for the proper design of a
temporary slope drain.
• The slope drain shall consist of heavy-duty flexible material designed for this purpose. The

diameter of the slope drain shall be equal over its entire length. Reinforced hold-down
grommets must be spaced at 10 foot (or less) intervals.

• Slope drains shall be sized according to the following table:
Drainage Area Pipe Diameter, D
(Acres) (Inches)
0.5 12
1.5 18
2.5 21
3.5 24
5.0 30

• The entrance to the slope drain shall consist of a standard MDOT Flared End-Section for
Metal Pipe Culverts. Extension collars shall consist of 12-inch long corrugated metal pipe.
Watertight fittings shall be provided.

• An earthen dike shall be used to direct stormwater runoff into the temporary slope drain and
shall be constructed according to the WATER DIVERSION BMP.

• The height of the dike at the centerline of the inlet shall be equal to the diameter of the pipe
(D) plus 6 inches. Where the dike height is greater than 18 inches at the inlet, it shall be
sloped at the rate of 3:1 or flatter to connect with the remainder of the dike.

• The outlet of the slope drain shall be protected from erosion according to the PIPE OUTLET
PROTECTION BMP.

Construction Specifications
• The temporary slope drain shall be placed on undisturbed soil or well-compacted fill.
• The entrance section shall slope toward the slope drain at the minimum rate of 1/2 inch per

foot.
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• The soil around and under the entrance section shall be hand-tamped in 8 inch lifts to the top
of the dike to prevent piping failure around the inlet.

• The slope drain shall be securely staked to the slope at the grommets provided.
• The slope drain sections shall be securely fastened together and have watertight fittings.
• Installation of temporary slope drains should be completed and their outlets protected before

runoff is diverted to them.

MAINTENANCE
The slope drain structure shall be inspected weekly, and after every storm and repairs shall be
made as necessary. The entrance should be kept clear of sediment and debris. The contractor
should avoid the placement of any material on and prevent construction traffic across the slope.
Upon stabilization of the slope, the slope drain shall be removed.
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F-1 TEMPORARY STREAM DIVERSION

PURPOSE & APPLICATIONS
A temporary stream diversion is the diverting of the base flow of a perennial stream around a
construction site by use of a conduit (pipe) or small diversion ditch.
Its purpose is:

• To maintain stream flow continuity, quality and habitat and provide a dry working
environment for the construction activities.

• To allow the installation of a structure in a perennial stream with minimal impacts on
stream turbidity. By temporarily diverting the stream's base flow away from the
construction areas and into a stable pipe or channel system, clean water is kept out of
the active construction area.

This practice applies where flows are low enough and/or the watershed is small enough to allow
normal base flows to be handled practically in a conduit (pipe) or small diversion ditch. It is
intended for those situations where the temporary stream diversion will only be needed during the
summer-fall months of low stream flow, where the time of construction can be minimized, and the
site can be stabilized before winter. For projects involving large streams or rivers that are
expected to be under construction for a long period of time, more permanent engineered
structures will be needed.

CONSIDERATIONS
Any work with a stream is subject to the rules and regulations of the U.S. Army Corps of
Engineers for in-stream modifications (404 permits), the Maine DEP, and the Land Use
Regulation Commission regulations.
Timing: Timing the installation of this measure is critical to minimize impacts on fisheries.
Phasing: To minimize the impact to the stream, phasing the operations must be considered
before the stream is diverted. This measure needs to be quickly and carefully installed, well
maintained and removed as soon as possible when the construction area is stable.
Constriction of the channel: These practices will increase the velocity of flow due to constriction
of the channel and will create a higher potential for erosion and movement of sediments in the
stream channel.
Flooding: Any flood flows during the construction period can be expected to damage or destroy
this practice. It may contribute to the flooding effects.
Maintenance: This practice is a high maintenance item, and should be considered for use in a
cautious manner. The impact of failure on downstream facilities should be carefully considered. In
addition, aquatic needs such as fish passage may preclude the use of this practice.

DESIGN CRITERIA
Refer to the guidelines and graphics of the TEMPORARY SLOPE DRAIN BMP.
The construction of any specific temporary stream diversion shall not cause a significant water
level difference between the upstream and downstream water surface elevations (not to exceed
1%) and the velocity should be maintained at a rate similar to existing flow conditions.
Fish Passage: Consult with the Inland Fish and Wildlife Department for dates of fish spawning or
migration within the waterway the work is to occur. Standard blocked out dates are from October
1 to April 30 for some streams and from March 15 to June 15 for other streams.
Water Fluctuation: The base flows of all streams must be maintained at all time. In addition, for
bass and warm water species, the water level fluctuation should be no greater than one (1) foot
during the time period from May 1st - July 1st.
Time of Operation: All temporary stream diversions shall be removed within 2 calendar days
after the structure is no longer needed. Unless prior written approval is obtained, all structures
shall be removed and the area stabilized before winter.
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Aggregate: There shall be no earth, sands, silts, clays or organic material used for construction
within the waterway channel. Washed coarse aggregate (3/4 inch to 4 inches) referenced, as
AASHTO designation No. 1 shall be the minimum acceptable aggregate size for temporary
stream diversions. Larger clean aggregates will be allowed.
Sandbags: Sandbags shall consist of materials, which are resistant to ultra-violet radiation,
tearing and puncture, and woven tightly enough to prevent leakage of fill material (i.e., sand, fine
gravel, etc.).

Planning Criteria
Select a design method that will least disrupt the existing terrain for the stream reach. Consider
the effort that will be required to restore the area after the temporary stream diversion is removed.
The following criteria mustl be considered when selecting a temporary stream diversion method:
Time of year: The time of year may preclude the selection of one or more of the standard
methods due to fish spawning or migration restrictions.
Site Location: Locate the temporary stream diversion where there will be the least disturbance to
the soils of the existing waterway banks.
Removal of the structure: Ease of removal and subsequent damage to the waterway should be
primary factors in considering the choice of a design of the stream diversion.
Maintenance : This is a high maintenance item. Weather reports need to be monitored and the
structure prepared for anticipated storm events.

Design Criteria
Provisions for temporary stabilization of the inlet, outlet, and return channel shall be included in
the design. The materials used in construction must be sound, and capable of withstanding the
loads applied. The materials must also be durable and maintain their integrity for the life of the
project.
• Excavation of the channel shall begin at the downstream end and proceed upstream. All

excavated materials shall be stockpiled outside of the floodplain and temporarily stabilized to
prevent re-entry into the stream channel.

• The height of the diversion structure shall be one half the distance from the streambed to
stream bank plus one foot.

• All dewatering of the construction area shall be pumped to a dewatering basin prior to re-
entering the stream.

• All excavation materials shall be disposed of in an approved disposal area outside the 100-
year floodplain unless otherwise approved.

• The downstream and upstream connection to the natural channel shall be constructed under
dry conditions. Sandbags shall contain the stream.

• The process of excavation and stabilization shall be a continuous (uninterrupted) operation.
All materials shall be on-site prior to channel construction.

• Periodic inspection and maintenance shall be performed as needed to ensure that the
diversion, streambed and streambanks are maintained and not damaged. Maintenance shall
include removal and disposal of any trapped sediment or debris. Sediment shall be disposed
of outside of the flood plain and stabilized.

Sandbag-Conduit Diversion
This practice should be limited to streams, which drain less than 1 square mile. It should be used
only for very short time duration. Because the potential for wash out is high, it must be carefully
monitored. It should not be left unattended for any 24-hour period. If a major storm event is
expected, the site must be stabilized in preparation for it. The conduit shall have the hydraulic
capacity to handle the flow rate of 30 cubic feet per second per square mile of drainage area
above the site.
Sandbag-Stone Diversion
This practice should be limited to streams, which drain less than 5 square miles. The temporary
channel should be able to convey the 2-year storm event. The diversion structure shall be
installed from upstream to downstream. Sheeting shall be overlapped such that the upstream
portion covers the downstream portion with at least an 18-inch overlap.
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Fabric Based Channel Excavation
This practice should be limited to streams, which drain less than one (1) square mile. The
temporary channel should be sized to convey the 2-year storm event. All debris (rocks, sticks,
etc.) shall be removed and the channel surfaces made smooth so that the fabric will rest flush
with the channel sides and bottom.
Stabilization with Geotextile Fabric
• The fabric shall have a minimum width such that it is keyed in and anchored at the top of the

stream bank.
• The fabric shall be placed so that it rests flush with the channel at all points of contact.
• The fabric shall be placed such that one piece will line the entire channel. If this is not

possible, the fabric shall be placed so that it overlaps along the channel’s transverse.
Longitudinal overlaps shall not be allowed. Upstream sections shall overlap downstream
sections. The overlap shall equal 2 feet minimum.

• The fabric shall be keyed into 2 x 2-foot trenches located at the upstream edge and at 50 feet
intervals (the overlap nearest to each 50-foot increment). The key-in shall be from top of
channel to top of channel. Riprap shall be carefully placed into the trench (without dropping
onto the fabric).

• The fabric sections shall be secured with pins (length of 18 inches minimum) and washer
(diameter 1 inch minimum). Overlaps shall be pinned along transverse and longitudinal axes
with spacing equal to 3 feet maximum.

• The spacing of the pins must follow the manufacturer’s specification and is dependent on the
anticipated velocities and thickness and type of geotextile fabric.

• The entire bottom of the channel could be riprapped if high velocities were anticipated. When
the area is riprapped, it is not required that the geotextile fabric underneath the riprap be
pinned.

• An impervious plastic lining can be used in lieu of geotextile fabric. The plastic liner shall be 6
mil or thicker and shall be capable of maintaining strength against the effects of ultraviolet
light for a period of at least 60 days.

Removal of the Diversion
• Water shall not be allowed through the natural stream until all construction is completed.
• When the diversion is no longer needed, all structures shall be removed within 2 calendar

days.
• After diversion of the stream back to the natural streambed, the temporary diversion channel

shall be backfilled and stabilized. Points of tie-in to the natural channel shall be stabilized in
accordance with the STREAMBANK STABILIZATION BMP

MAINTENANCE
Inspection: Periodic inspection must be performed to ensure that the structure is maintained and
not damaged, that sediment is not entering the stream or blocking fish passage or migration.
Maintenance: Maintenance shall be performed, as needed, to ensure that the structure complies
with the standards and specifications. This shall include removal and disposal of any trapped
sediment or debris. Sediment shall be disposed of outside of the floodplain and stabilized.
Storm Events: Anticipate major storm events. If a major storm is predicted, emergency
measures must be taken to minimize damage.
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F-2 STREAM CROSSING

PURPOSE & APPLICATIONS
A stream crossing is a structure placed across or in a waterway to provide access for a period of
less than one year. Temporary access crossings shall not be utilized to maintain traffic for the
general public. The purpose of a stream crossing is to provide safe, pollution-free access across
a waterway by establishing minimum standards and specifications for the construction and
maintenance of the project. Temporary stream crossings are necessary to prevent construction
equipment from damaging the waterway, blocking fish migration, and tracking sediment and other
pollutants. They should be planned to be in service for the shortest practical period of time and
removed a soon as their function is completed.
This measure is applicable in non-tidal waterways. These standards and specifications provide
designs based on waterway geometry rather than the drainage area contributing to the point of
crossing. Structural utility and safety must also be considered when designing waterway
crossings to withstand expected loads and standard accepted engineering design should be used
to size these structures.

CONSIDERATIONS
The specifications contained in this practice pertain primarily to flow capacity and resistance to
washout of the structure. From a safety and utility standpoint, the designer must also be sure that
the span is capable of withstanding the expected loads from heavy construction equipment, which
will cross the structure.
The designer must also be aware that such structures are subject to the rules and regulations of
the U.S. Army Corps of Engineers for in-stream modifications (404 permits) and the Maine DEP
under the Natural Resources Protection Act.
These structures should not become a channel constriction, which can cause flow backups or
washouts during periods of high flow. They should be planned to be in service for the shortest
practical period of time and to be removed as soon as their function is completed. It should not be
in place during the spring thaw and rains unless sized accordingly.

• Care must be taken to minimize erosion and movement of sediment due to disturbance of
stream banks and bottom substrate.

• Timing the installation of this measure is critical to minimize impacts on fisheries.
• Arch culverts are preferred to standard culverts for the preservation of fish habitat

because they are easier to embed and backfill with natural material.
• A regional biologist from the Department of Inland Fisheries and Wildlife should be

consulted to determine the timing of local fisheries spawning and migration patterns so
impact is minimized to fisheries.

• Overall road planning and design should be carefully considered to minimize the number
of stream crossings required.

• If undersized, it may contribute to a flooding hazard.

SPECIFICATIONS
Additional information and guidance may be available from the Maine Forest Services.
Planning Criteria
In-Stream Excavation: In-stream excavation shall be limited to only that necessary to allow
installation of the standard measures as presented in this specification.
Elimination of Fish Migration Barriers: The construction of any specific crossing method shall
not cause a significant water level difference between the upstream and downstream water
surface elevations that could effect fish passage  and bridges pose the least potential for creating
barriers to aquatic migrations.
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Crossing Alignment: The temporary waterway crossing shall be at right angles to the stream.
Where approach conditions dictate, the crossing may vary 15% from a line drawn perpendicular
to the centerline of the stream at the intended crossing location.
Road Approaches: The centerline of both road approaches shall coincide with the crossing
alignment centerline for a minimum distance of 50 feet from each bank of the waterway being
crossed. Based on the slope of the approaches, additional distance may need to be added on.
When a physical or right-of-way restraint precludes the 50 feet minimum may need the evaluation
from a professional.
Surface Water Diverting Structure : A water diverting structure such as a swale shall be
constructed (across the roadway on both roadway approaches) 50 feet (maximum) on either side
of the waterway crossing. This will prevent roadway surface runoff from directly entering the
waterway. The 50 feet is measured from the top of the waterway bank. Design criteria for this
diverting structure shall be in accordance with the "Standard and Specification" for the individual
design standard of choice. If the roadway approach is constructed with a reverse grade away
from the waterway, a separate diverting structure is not required. Additional information may be
available from the Maine forest Services.
Back-up erosion control devices: Streams are considered to be highly sensitive areas and all
construction work around waterways should have a back-up set of erosion control measures
installed to protect the stream should the first set of measures fail. For example, silt fencing can
be installed along the stream perimeter to protect the stream from sedimentation and as a back-
up measure, temporary mulch such as erosion control mix can be applied on disturbed areas at
the end of each day or prior to anticipated storm events. Combinations of accepted measures can
be used along streams.
Road Width: Temporary crossings shall have one traffic lane. The minimum width shall be 12
feet with a maximum width of 20 feet.
Fisheries Restrictions and Permits: A permit from the Maine DEP will be needed to install and
remove temporary access culverts in streams. Installation and removal may not be permitted
during the period of time from the start of trout spawning until the eggs have hatched. In some
instances, restrictions may also be applied to bass spawning waters.  Check with the Inland Fish
and Wildlife Department.
Water Fluctuation: The base flows of all streams must be maintained during spawning time. In
addition, for bass and warm water species, the water level fluctuation should be no greater than
one (1) foot during the time period from May 1st - July 1st.
Time of year: The construction must be timed to take advantage of seasons with low or no
stream flow (generally late summer months) to minimize downstream impacts from
sedimentation.
Soil Aggregate: There shall be no sands, silts, clays or organic materials used for construction
within the waterway channel. Washed coarse aggregate (3/4" to 4") referenced as AASHTO
designation No. 1 shall be the minimum acceptable aggregate size for temporary crossings.
Larger clean aggregates will be allowed.
Geotextile : Geotextile fabric is either woven or nonwoven plastic, polypropylene, or nylon used to
distribute the load, retain fines, allow increased drainage of the aggregate and reduce mixing of
the aggregate with the subgrade soil.

Design Criteria
The following criteria for erosion and sediment control shall be considered when selecting a
specific temporary access water crossing standard method:
Site Location: Locate the temporary crossing where there will be the least disturbance to the
soils of the existing waterway banks. When possible, locate the crossing at a point receiving
minimal surface runoff.
Vehicular loads and traffic patterns: Vehicular loads, traffic patterns, and frequency of
crossings should be considered in choosing a specific method.
Maintenance of crossing: The standard methods will require various amounts of maintenance.
The bridge method should require the least maintenance, whereas the ford method will probably
require the more intensive maintenance. Maintenance activities may require new permits.
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Temporary Stream Diversions: Where sedimentation is expected to cause major damage
downstream, temporary stream diversions shall be installed. Refer to the TEMPORARY STREAM
DIVERSION BMP for information.
Culvert Inlets & Outlets: Reinforcement of culvert headwalls and outlets is generally required to
protect the stream from chronic erosion and sedimentation. Refer to the PIPE INLET
PROTECTION BMP and the PIPE OUTLET PROTECTION BMP for information.
Site aesthetics: Select a standard design method that will least disrupt the existing terrain of the
stream reach. Consider the effort that will be required to restore the area after the temporary
crossing is removed.
Stabilization: All areas disturbed during installation shall be stabilized within 14 calendar days of
that disturbance in accordance with the STREAMBANK STABILIZATION BMP, PERMANENT
VEGETATION BMP, TEMPORARY MULCHING BMP, or any other appropriate structural BMP. If
vegetative stabilization is required, the project needs to be timed to use the growing season.
NOTE:  All mulching along streams requires anchoring with erosion control nets or mats.

Temporary Access Culvert
A temporary access culvert consists of a section(s) of circular pipe, pipe arches, or oval pipes of
reinforcing concrete, corrugated metal, or structural plate with compacted backfill, which is used
to convey slow moving water through the crossing.
Considerations
• The bank slopes and stability must be taken into consideration when selecting the method of

stream crossing.
• Alignment of the culvert should follow the alignment of the stream channel.
• Culverts should be installed at or below streambed elevation.
• This temporary waterway crossing method is normally preferred over a ford type of crossing

since disturbance to the waterway is only during construction.
• Temporary culverts can be salvaged and reused.

Construction Specifications
Culvert strength: All culverts shall be strong enough to support their cross sectional area under
the expected maximum loads.
Culvert Size: The cross sectional area of the culvert pipe shall be the largest pipe diameter equal
to the undisturbed cross sectional area of the bank full condition of the stream. It should fit into
the existing channel without major excavation of the waterway channel or without major approach
fills. If a channel width exceeds 3 feet, additional pipes may be used until the cross sectional area
of the pipes approaches that of the existing channel. The minimum size culvert that may be used
is an 18-inch diameter pipe.
Where watersheds are larger than 1 square mile (640 acres), then the culvert may have to be
sized for a larger storm event such as the 100-year storm to comply with federal regulations.
Culvert Length: The culvert(s) shall extend a minimum of one foot beyond the upstream and
downstream toe of the aggregate placed around the culvert. In no case shall the temporary
culvert exceed the width needed to access the work location with a single lane.
Geotextile Fabric: Geotextile fabric shall be placed on the streambed and streambanks prior to
placement of the pipe culvert(s) and aggregate. The filter fabric shall cover the streambed and
extend a minimum six inches and a maximum one-foot beyond the end of the culvert and bedding
material. Geotextile fabric reduces settlement and improves crossing stability.
Culvert Placement: The invert elevation of the culvert shall be installed at or below the natural
streambed grade to minimize interference with fish migration (free passage of fish).
Culvert Protection: The culvert(s) shall be covered with a minimum of one foot of aggregate. If
multiple culverts are used, they shall be separated by at least 12 inches of compacted aggregate
fill. At the minimum, the bedding and fill material used in the construction of the temporary access
culvert crossings shall conform to the aggregate requirements cited above.
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Temporary Access Ford
A temporary access ford is a shallow structure placed in the bottom of a waterway over which the
water flows while still allowing traffic to cross the waterway. Where fish passage is a concern, at
least one portion of the ford shall have 6 inches of flow depth over the top of the ford, or equal to
the minimum flow depth at all time.
Considerations
Temporary fords may be used when the streambanks are less than three (3) feet above the invert
of the stream, and the streambed is armored with naturally occurring bedrock, or can be
protected with an aggregate layer in conformance with these specifications.
• The approaches to the structure shall consist of a stone pad constructed to comply with the

aggregate requirements of the General Requirements section. The entire ford approach
(where banks were cut) shall be covered with filter cloth and protected with aggregate to a
depth of four (4) inches.

• The approach roads at the cut banks shall be no steeper than 5H: 1V. Spoil material from the
banks shall be stored out of the flood plain and stabilized.

• One layer of geotextile fabric shall be placed on the streambed, streambanks and road
approaches prior to placing the bedding material on the stream channel or approaches. The
fabric will be a minimum of six (6) inches and a maximum one-foot beyond the bedding
material.

• The bedding material shall be coarse aggregate or gabion mattresses filled with coarse
aggregate. If gabion mattresses are used, they will be of plastic, weighted, screen type.

• All fords shall be constructed to minimize the blockage of stream flow and shall allow free
flow over the ford. The placing of any material in the waterway bed will cause some upstream
ponding. The depth of this ponding will be equivalent to the depth of the material placed
within the stream and therefore should be kept to a minimum height. However, in no case will
the bedding material be placed deeper than 12 inches or one-half (1/2) the height of the
existing banks which ever is smaller.

Access Bridge
A temporary access bridge is a structure made of wood, metal, or other material, which provides
access across a stream or waterway.
Considerations
• This is the preferred method for temporary access waterway crossings. Normally, bridge

construction causes the least disturbance to the waterway bed and banks when compared to
the other access waterway crossings.

• Most bridges can be quickly removed and reused.
• Temporary access bridges pose the least chance for interference with fish migration when

compared to the other temporary access waterway crossings. Bridge use and removal should
not significantly affect the stream or its banks.

Construction Specifications:
Bridge Placement: A temporary bridge structure shall be constructed at or above bank elevation
to prevent the entrapment of floating materials and debris.
Abutments: Abutments shall be placed parallel to and at the top of stable banks.
Bridge Span: Bridges shall be constructed to span the entire channel. The span is dependent
upon loading and material used. Consult a qualified engineer for the design. No footing, pier or
bridge support will be permitted within the channel for waterways less than 8 feet wide.
Stringers: Stringers shall either be logs, sawn timber, pre-stressed concrete beams, metal
beams, or other approved materials.
Deck Material: Decking shall be of sufficient strength to support the anticipated load. All decking
members shall be placed perpendicular to the stringers, butted tightly and securely fastened to
the stringers. Decking materials must be butted tightly to prevent any soil material tracked onto
the bridge from falling into the waterway below.
Run Planks (optional): Run planking shall be securely fastened to the length of the span. Run
planks shall be provided for each track of the equipment wheels. Although run planks are
optional, they may be necessary to properly distribute loads.
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Curbs or Fenders: Curbs or fenders must be installed along the outer sides of the deck. Curbs
or fenders are an option, which will provide additional safety.
Bridge Anchors: Temporary bridges shall be securely anchored at one end using steel cable or
chain. Anchoring at only one end will prevent channel obstruction in the event that floodwaters
float the bridge. Acceptable anchors are large trees, large boulders, or driven steel anchors.
Anchoring shall be sufficient to prevent the bridge from floating downstream and possibly causing
an obstruction to the flow.

MAINTENANCE
• Time of Operation: All temporary crossings shall be removed within 14 calendar days after

the structure is no longer needed. All structures shall be removed within one year from the
date of installation.

• Stabilization: All areas disturbed during ford installation shall be stabilized immediately in
accordance with the STREAMBANK STABILIZATION BMP.

• Inspection: Periodic inspection must be performed to ensure that the bridge, culverts, fords,
streambed and stream banks are maintained and not damaged, that sediment is not entering
the stream or blocking fish passage or migration.

• Maintenance : Maintenance shall be performed, as needed to ensure that the structure
complies with the standard and specifications for each BMP. This shall include the removal
and disposal of any trapped sediment or debris. Sediment shall be disposed of outside of the
flood plain and stabilized.

• Removal: When the temporary structure has served its purpose, including bridge abutments
or culverts and other bridging materials shall be removed within 14 calendar days. Care
should be taken so that any aggregate left does not create an impoundment or restrict fish
passage.

• Final Clean up: Final clean up shall consist of removal of excess materials from the
waterway and protection of banks from erosion. All materials shall be stored outside the
waterway flood plain. Clean up shall be accomplished without construction equipment
working in the stream channel.

• Approach Disposition: The approach slopes of the cut banks shall not be backfilled.
• Final Stabilization: All areas disturbed during ford removal shall be stabilized immediately in

accordance with the STREAMBANK STABILIZATION BMP.
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G-1 SEDIMENT TRAPS

PURPOSE & APPLICATIONS
A sediment trap is a small, temporary ponding area to intercept sediment-laden runoff from small
disturbed areas long enough to allow the coarser sediment particles to settle out. A sediment trap
is usually installed in a drainageway, at a storm drain inlet or culvert inlet, or other points of
discharge from a disturbed area.

SPECIFICATIONS
Location: Sediment traps shall be located so that they can be installed prior to disturbing the
area they are to protect. Traps must not be located any closer than 20 feet from a proposed
building foundation if the trap is to function during construction. Locate traps to obtain maximum
storage benefit from the terrain, for ease of cleaning out and disposal of the accumulated
sediment.
Trap Clean out: Sediment shall be removed and the trap restored to its original dimension when
the sediments have accumulated to 1/2 of the trap’s design depth. Sediment removed from the
trap shall be deposited in a protected area and in such a manner that it will not erode.
Excavation: All excavation operations shall be carried out in such a manner that erosion and
water pollution shall be minimal. Excavated sediment traps shall have 1:1 or flatter slopes.
Outlet: The outlet shall be designed, constructed and maintained in such a manner that sediment
does not leave the trap and that erosion at or below the outlet does not occur. Sediment traps
must outlet onto stabilized (preferably undisturbed) ground, into a watercourse, stabilized
channel, or into a storm drain system.

Pipe Outlet Sediment Trap
See the detail drawings at the back of this section for the proper construction of a pipe outlet
sediment trap. A pipe outlet sediment trap consists of a trap formed at the outlet of a detention
pond used for water quantity control and the water shall be discharged to a well-vegetated
receiving area to be filtered by natural or well- established vegetation.
Construction Sequence: The outlet trap is installed before the construction of the project begins
and is to remain operational until the site is fully stabilized. Sediment traps with pipe outlet
structures may be fitted with a temporary perforated riser, surrounded by a gravel cone.
Riser: The outlet for the trap is through a perforated riser pipe through the embankment. The
outlet pipe and riser shall be made of corrugated metal and its top 2/3 must be perforated with (1)
inch nominal diameter holes or slits spaced six (6) inches vertically and horizontally placed into
the concave portion of the corrugated pipe. No holes or slits will be allowed within six (6) inches
of the top of the horizontal barrel.
Filter Fabric: A geotextile filter shall be installed around the riser. The riser shall be wrapped with
a geotextile or filter cloth (Mirafi 100 X, Poly Filter GB or a filter cloth with and equivalent sieve
size between #40-80) and secured with strapping or connecting band at the tip and bottom of the
cloth. The cloth shall cover an area at least six (6) inches above the highest hole and six (6)
inches below the lowest hole. The top of the riser pipe shall not be covered with filter cloth.
Embankment: The top of the embankment shall be at least 1 1/2 feet above the crest of the riser.
The embankment shall be fully stabilized with either riprap or vegetation and mulch.
Anchoring Weight: The riser shall have a base with sufficient weight to prevent flotation of the
riser. Two approved bases are: (1) A concrete base 12 inches thick with the riser embedded 9
inches into the concrete base, or (2) 1/4" minimum thickness steel plate attached to the riser by a
continuous weld around the circumference of the riser to form a watertight connection. The plate
shall have 2.5 feet of stone, gravel, or earth placed on it to prevent flotation. In either case, each
side of the square base measurement shall be the riser diameter plus 24 inches.
Riprap Outlet Sediment Trap and Energy Dissipator: A Riprap Outlet Sediment Trap
consisting of a trap formed by an excavation and embankment. The outlet for this trap shall be
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through a partially excavated channel lined with riprap. This outlet channel shall discharge onto a
stabilized area or to a watercourse. The riprap outlet sediment trap may be used for drainage
areas of up to a maximum of 15 acres. Refer to PIPE OUTLET PROTECTION BMP.
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G-2 SEDIMENT POND CONSTRUCTION

PURPOSE & APPLICATIONS
A sediment basin is a water impoundment constructed to collect and store sediment and/or debris
made by constructing a dam or embankment or by excavating a pit or dugout pond for water
storage. Its purpose is:

• Detain stormwater volume and slowly releasing it to the downstream waterways
• To prevent undesirable deposition on downstream drainage waterways
• To trap sediment originating from construction sites
• To provide a basin for deposition and storage of sediments and debris.

This specification applies if the following conditions exist:
• Failure of the dam will not result in loss of life; in damage to homes, commercial or

industrial buildings, main highways, or railroads; or in interruption of the use or service of
public utilities.

• A sediment basin must be more than 100 feet away from a Resource Protection Area as
defined by the Maine DEP.

PLANNING CONSIDERATIONS
Water Quantity: By impounding water, ponds create a new surface and ground water regime.
The peak discharge downstream may be reduced, and in dry weather the downstream flow may
go to zero. Depending on the site, there may be an increased flow to the ground water. With
some seepage the base flow may be extended over a longer period of time.
Water Quality: Ponds may trap nutrients and sediment, which wash into the basin, removing
substances from downstream. Chemical concentrations in the pond may be higher during the
summer months. By reducing the amount of water that flows in the channel downstream, the
frequency of flushing of the stream is reduced and there is a temporary collection of substances
held temporarily within the channel. A pond may cause more leachable substances to be carried
into the ground water

CONSIDERATIONS
Sediment basins are a flow through type structure and are designed to retard the time it takes the
runoff from reaching the downstream areas without long-term storage. There may be an
increased recharge to ground water; but if the basin bottom is nearly impermeable, only a small
amount of water may percolate beneath the basin.
• Ponds mostly trap coarse-grained sediments, which wash into the basin. Fine-grained

sediments such as silts and clays will remain suspended in the water and will travel off-site
unless the water is detained for an extended period of time.

• Water temperatures may be altered due to changes in shading of man-made channels and
ponds.

• Ponds must not be constructed in or directly discharging to an existing stream channel as
they cause thermal pollution - raising water temperatures high enough to damage Maine's
cold water fisheries.

• Pond locations and construction activities may affect downstream water quality, wetlands and
water-related wildlife habitats.

• Overall planning and design should be carefully considered to minimize the number of ponds
required.
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SPECIFICATIONS
Sediment ponds must be constructed and stabilized prior to disturbing the watershed above
them. If sediment ponds will be stabilized with vegetation, they must be installed early in the
growing season.

Design Criteria
Capacity: The capacity of the sediment basin shall equal to the stormwater volume to be
detained plus the volume of sediment expected to be trapped. Periodic removal of sediment will
be necessary to maintain the pond’s capacity.
Temporary basins: Temporary basins having drainage areas of 5 acres or less and a total
embankment height of 5 feet or less may be designed with less conservative criteria. The
embankment shall have a minimum top width of 4 feet and side slopes of 2:1 or flatter. An outlet
shall be provided of earth, pipe, stone, or other devices adequate to handle the 10-year frequency
discharge without failure or significant erosion.
Site investigations: Test pits, dug prior to design preparation, are necessary to determine
foundation conditions and to evaluate borrow sources for embankment pond construction. Soil
auger information may be sufficient for excavated pond construction. In general soil information
shall be gathered under the dam and principal spillway to a depth at least equal to the maximum
dam height.
Site Conditions: Site conditions shall be such that runoff from the design storm can be safely,
and in a non-erosive manner, passed through a natural or constructed emergency spillway and/or
a principal spillway.
Number of ponds: Efforts should be made to minimize the number of ponds required.
Drainage area : The drainage area above the pond must be protected against erosion to the
extent that expected sedimentation will not shorten the planned effective life of the structure.
Ponds constructed by both the excavation and the embankment methods are classified as
embankment ponds if the depth of water impounded at flood stage against the embankment at
the emergency spillway elevation is 3 ft or more. Excavated ponds must be designed to be
drained within a 10-day period.
Stabilization: All areas disturbed during construction shall be stabilized within 7 calendar days of
that disturbance in accordance with the PERMANENT VEGETATION BMP, TEMPORARY
MULCHING BMP, or other appropriate structural BMP. All construction of sediment basins must
be completed and seeded by September 15th if vegetative measures will be used for final
stabilization. Otherwise, erosion control blankets, erosion control mix will be required on side
slopes as specified with the WINTER CONSTRUCTION AND STABILIZATION BMP. If structural
measures such as riprap will be used for final stabilization, this time limit will not apply. Water
shall not be channelized to the sediment basin until the basin is stabilized with vegetative or
structural measures.
Removal of fine sediment particles: Sediment basins with pipe outlet structures shall be fitted
with a temporary perforated riser surrounded by a gravel cone. This will serve to filter fine
colloidal material. In sensitive watersheds where additional protection should be provided (lake
watersheds, sensitive streams), a geotextile filter shall be installed around the riser as well.
Additionally, the water shall be discharged to a well-vegetated receiving area to be filtered by
natural or well-established vegetation.

Design Criteria for Embankment Ponds
Foundation cutoff: A cutoff of relatively impervious material shall be provided under the dam if
necessary. The cutoff shall be located at or upstream from the centerline of the dam. It shall
extend up the abutments as required and be deep enough to extend into a relatively impervious
layer or provide for a stable dam when combined with seepage control. The cutoff trench shall
have a bottom width adequate to accommodate the equipment used for excavation, backfill, and
compaction operations. Side slopes shall not be steeper than one horizontal to one vertical.
Earth embankment: The minimum top width for a dam is shown as follows. If the embankment
top is to be used as a public road, the minimum width shall be 16 ft for one-way traffic. Guardrails
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or other safety measures shall be used where necessary and shall meet the requirements of the
responsible road authority.
                                        Minimum top width for dams

Embankment                  Top width
    10 or less                            6
    10-15                                  8
    15-20                                10
    20-25                                12
    25-35                                14
    35 or more                       15

Embankment Slope : The combined upstream and downstream side slopes of the settled
embankments shall not be less than five horizontal to one vertical, and neither slope shall be
steeper than two horizontal to one vertical. All slopes must be designed to be stable, even if it
requires flatter side slopes.
Slope Protection: If needed to protect the slopes of the dam, special measures, such as berms,
rock riprap, sand-gravel, soil cement, or special vegetation, shall be provided.
Height requirements: The design height of the dam shall be increased by the amount needed to
insure that after settlement the height of the dam equals or exceeds the design height. The
minimum elevation of the top of the settled embankment shall be 1 ft above the water surface in
the reservoir with the emergency spillway flowing at design depth. The minimum difference in
elevation between the crest of the emergency spillway and the settled top of the dam shall be 2 ft
for all dams having more than a 20-acre drainage area or more than 20 ft in effective height.
Excavated pond: Any excavated pond with a drainage area in excess of five acres, or spring
flow in excess of 100 gallons per minute must be designed to accordance with embankment pond
criteria.
Principal spillway: A pipe conduit, with needed appurtenances, shall be placed under or through
the dam, except where rock, concrete, or other types of mechanical spillways are used, or where
the rate and duration of flow can be safely handled by a vegetated or earth spillway. The spillway
elevation shall be no less than 0.5 ft below the crest of the emergency spillway for dams having a
drainage area or 20 acres or less, and no less than 1 ft for those having a drainage area of more
than 20 acres.
When design discharge of the principal spillway is considered in calculating the peak outflow
through the emergency spillway, the crest elevation of the inlet shall be such that the full flow will
be generated in the conduit before there is discharge through the emergency spillway. The inlets
and outlets shall be designed to function satisfactorily for the full range of flow and hydraulic head
anticipated.
The capacity of the pipe conduit shall be adequate to discharge long-duration, continuous, or
frequent flows without flow through the emergency spillways. The diameter of the pipe shall not
be less than 4 in. If the pipe conduit diameter is 10 in. or greater, its design discharge may be
considered when calculating the peak outflow rate through the emergency spillway.
The pipe shall be capable of withstanding external loading without yielding, buckling, or cracking.
Flexible pipe strength shall not be less than that necessary to support the design load with a
maximum of 5 percent deflection. The inlets and outlets shall be structurally sound and made of
materials compatible with those of the pipe. All pipe joints shall be made watertight by the use of
couplings, gaskets, caulking, or by welding.
The maximum height of fill over any principal spillway steel or aluminum pipe must not exceed 25
ft. The joints between sections of pipe shall be designed to remain watertight after joint elongation
caused by foundation consolidation. Concrete pipe shall have concrete bedding or a concrete
cradle, if required. Cantilever outlet sections, if used, shall be designed to withstand the cantilever
load.
Cathodic protection is to be provided for coated welded steel and galvanized corrugated metal
pipe where soil and resistivity studies indicate that the pipe needs a protective coating. If cathodic
protection is not provided for in the original design and installation, electrical continuity in the form
of joint bridging straps should be considered on pipes that have protective coatings. Cathodic
protection should be added later if monitoring indicates the need.



MAINE EROSION AND SEDIMENT CONTROL BMP – 3/2003 SECTION G-2-4

Antiseep collar: Seepage control along an outlet pipe shall be provided if any of the following
conditions exist:

• The effective height of dam is greater than 15 ft.
• The conduit is of smooth pipe larger than 8 in. in diameter.
• The conduit is of corrugated pipe larger than 12 in. in diameter.

When antiseep collars are used in lieu of a drainage diaphragm, they shall have a watertight
connection to the pipe. Maximum spacing shall be approximately 14 times the minimum
projection of the collar measured perpendicular to the pipe. Collar material shall be compatible
with pipe materials. The antiseep collar(s) shall increase by 15% the seepage path along the
pipe.
Seepage control: Seepage along pipes extending through the embankment shall be controlled
by use of a filter and drainage diaphragm, unless it is determined that antiseep collars will
adequately serve the purpose.
The drain is to consist of sand, meeting fine concrete aggregate requirements (at least 15%
passing the No. 40 sieve but no more than 10% passing the No. 100 sieve). If unusual soil
conditions exist, a special design analysis shall be made. The drain shall be a minimum of 2 ft
thick and extend vertically upward and horizontally at least three times the pipe diameter, and
vertically downward at least 18 in beneath the conduit invert. The drain diaphragm shall be
located immediately downstream of the cutoff trench, approximately parallel to the centerline of
the dam.
The drain shall outlet at the embankment downstream toe, preferably using a drain backfill
envelope continuously along the pipe to where it exits the embankment. Protecting drain fill from
surface erosion will be necessary.
Antivortex devices: Closed conduit spillways designed for pressure flow must have adequate
antivortex devices.
Trash guard: To prevent clogging of the conduit, an appropriate trash guard shall be installed at
the inlet or riser.
Pond drainage: A pipe with a suitable valve shall be provided to drain the pool area if needed for
proper pond management. The principal spillway conduit may be used as a pond drain if it is
located where it can perform this function.
Emergency spillways: An emergency spillway must be provided for each dam, unless the
principal spillway is large enough to pass the peak discharge from the routed design hydrograph
and the trash that comes to it without overtopping the dam. The following are minimum criteria for
the acceptable use of closed conduit principal spillways without an emergency spillway: a conduit
with a cross-sectional area of 3 sq.ft. or more, an inlet that will not clog, and an elbow designed to
facilitate the passage of trash.
The minimum capacity of a natural or constructed emergency spillway shall require to pass the
peak flow expected, less any reduction creditable to conduit discharge and detention storage.
The emergency spillway shall safely pass the peak flow, or the storm runoff shall be routed
through the reservoir. The routing shall start either with the water surface at the elevation of the
crest of the principal spillway or at the water surface after 10 days' drawdown, whichever is
higher. The 10-day drawdown shall be computed from the crest of the emergency spillway or
from the elevation that would be attained if the entire design storm were impounded, whichever is
lower. Emergency spillways shall provide for passing the design flow at a safe velocity to a point
downstream where the dam will not be endangered.
Constructed emergency spillways are open channels that usually consist of an inlet channel, a
control section, and an exit channel. They shall be trapezoidal and shall be located in undisturbed
or compacted earth. The side slopes shall be stable for the material in which the spillway is to be
constructed. For dams having an effective height exceeding 20 ft, the emergency spillway shall
have a bottom width of not less than 10 ft.
Upstream from the control section, the inlet channel shall be level for the distance needed to
protect and maintain the crest elevation of the spillway. The inlet channel may be curved to fit
existing topography. The grade of the exit channel of a constructed emergency spillway shall fall
within the range established by discharge requirements and permissible velocities.
Structural emergency spillways: If chutes or drops are used for principal spillways or principal
emergency or emergency spillways, they shall be designed according to the principles set forth
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by the USDA for chute spillway. The minimum capacity of a structural spillway shall be that
required to pass the peak flow expected from a design storm of the frequency and duration
shown in table 4, less any reduction creditable to conduit discharge and detention storage.
Vegetated emergency spillway: An embankment pond with a vegetated or earth emergency
spillway and no principal spillway must satisfy all of the following conditions.

• The effective height of dam does not exceed 20 feet.
• The drainage area does not exceed 20 acres.
• The ratio of drainage area to pond surface area does not exceed 24.
• Surface runoff and/or ground water flow will not cause long duration, continuous or

frequent flow.
Visual resource design: The visual design of ponds shall be carefully considered in areas of
high public visibility and those associated with recreation. The underlying criterion for all visual
design is appropriateness. The shape and form of ponds, excavated material, and plantings are
to relate visually to their surroundings and to their function.
The embankment may be shaped to blend with the natural topography. The edge may be shaped
so that it is generally curvilinear rather than rectangular. Excavated material can be shaped so
that the final form is smooth, flowing, and fitting to the adjacent landscape rather than angular
geometric mounds. If feasible, islands may be added for visual interest and to attract wildlife.

Design Criteria for Excavated Ponds
Any excavated pond with a drainage area in excess of five acres, or spring flow in excess of 100
gallons per minute must be designed to accordance with embankment pond criteria.
Runoff: Provisions shall be made for a pipe and emergency spillway if necessary. Runoff flow
patterns shall be considered when locating the pit and placing the spoil.
Side slopes: Side slopes of excavated ponds shall be stable and shall not be steeper than one
horizontal to one vertical.
Perimeter form: If the structures are to be used for recreation or are highly visible to the public,
the perimeter or edge should be curvilinear.
Inlet Protection: If surface water enters the pond in a natural or excavated channel, the side
slope of the pond shall be protected against erosion.
Excavated material: The material excavated from the pond shall be placed so that its weight will
not endanger the stability of the pond side slopes and so that it will not be washed back into the
pond by rainfall. It shall be disposed of in one of the following ways:

• Uniformly spread to a height that does not exceed 3 ft, graded away from the pond.
• Uniformly placed and shaped with side slopes assuming a natural angle of repose. The

excavated material will be placed at a distance equal to the depth of the pond but not less
than 12 ft from the edge of the pond.

• Shaped to a designed form that blends visually with the landscape.

Construction Specifications
It is essential to use erosion control measures during the construction of a pond to protect
downstream waterbodies from sedimentation. The following criteria for erosion and sediment
control shall be considered when constructing a pond structure:
Site Location: Locate the permanent pond where there will be the least disturbance to the soils
of the existing site. Ponds should not be located in stream or wetlands.
Timing: Whenever possible, install ponds during periods of low rainfall (generally late summer) to
minimize downstream impacts from sedimentation.
Foundation preparation: The foundation area shall be cleared of trees, logs, stumps, roots,
brush, boulders, sod, and rubbish. If needed to establish vegetation, the topsoil and sod shall be
stockpiled and spread on the completed dam and spillways. Foundation surfaces shall be sloped
no steeper than a ratio of one horizontal to one vertical. The foundation area shall be thoroughly
scarified before placement of the fill material. The surface shall have moisture added, or it shall
be compacted if necessary so that the first layer of fill material can be compacted and bonded to
the foundation.
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Cutoff Trench: The cutoff trench and any other required excavations shall be dug to the lines
and grades shown on the plans or as staked in the field. If they are suitable, excavated materials
may be used in the permanent fill. Existing stream channels in the foundation area shall be
sloped no steeper than a ratio of one horizontal to one vertical. They shall be deepened and
widened as necessary to remove all stones, gravel, sand, stumps, roots, and other objectionable
material and to accommodate compaction equipment.
Fill Placement: The material placed in the fill shall be free of detrimental amounts of sod, roots,
frozen soil, stones more than 6 in. in diameter (except for rockfills), and other objectionable
material.
Drainfill: Drainfill shall be kept from being contaminated by adjacent soil materials during
placement by either placing it in a cleanly excavated trench or by keeping the drain at least 1 ft
above the adjacent earthfill. Selected drainfill and backfill material shall be placed around
structures, pipe conduits, and antiseep collars at about the same rate on all sides to prevent
damage from unequal loading.
Fill material shall be placed and spread beginning at the lowest point of the foundation and then
bringing it up in horizontal layers thick enough that the required compaction can be obtained. The
fill shall be constructed in continuous horizontal layers. If openings or sectionalized fills are
required, the slope of the bonding surfaces between the embankment in place and the
embankment to be placed shall not be steeper than a ratio of three horizontal to one vertical. The
bonding surface shall be treated the same as that specified for the foundation to insure a good
bond with the new fill.
The distribution and gradation of materials shall be such that no lenses, pockets, streaks, or
layers of material shall differ substantially in texture or gradation from the surrounding material. If
it is necessary to use materials of varying texture and gradation, the more impervious material
shall be placed in the center and upstream parts of the fill. If zoned fills of substantially differing
materials are specified; the zones shall be placed according to lines and grades shown on the
drawings. The complete work shall conform to the lines, grades, and elevations shown on the
drawings or as staked in the field.
Stabilization: All areas disturbed during installation shall be stabilized within 7 days of that
disturbance in accordance with the PERMANENT VEGETATION BMP or other appropriate
structural BMP. If vegetative stabilization is required, the project needs to be timed to use the
growing season. All construction of ponds must be completed and seeded by September 15th if
vegetative measures will be used for final stabilization. Final stabilization will include seeding,
mulching and anchoring with netting or mats. If structural measures such as riprap will be used
for final stabilization, this time limit will not apply. Water shall not be directed to the pond until the
pond is stabilized with vegetative or structural measures.
Temporary Diversions: Where sedimentation is expected to cause major damage downstream,
temporary diversions shall be installed to direct water around the pond construction area. Refer to
the WATER DIVERSION BMP.
Culvert Inlets & Outlets: Reinforcement of culvert headwalls and outlets in pond structures is
generally required to protect downstream areas from chronic erosion and sedimentation. Refer to
the PIPE INLET PROTECTION BMP and the PIPE OUTLET PROTECTION BMP for information.
Riprap Outlet Sediment Trap and Energy Dissipator: A Riprap Outlet Sediment Trap
consisting of a trap formed by an excavation and embankment. The outlet for this trap shall be
through a partially excavated channel lined with riprap. This outlet channel shall discharge onto a
stabilized area or to a watercourse. The riprap outlet sediment trap may be used for drainage
areas of up to a maximum of 15 acres. Refer to PIPE OUTLET PROTECTION BMP.
Sequence of installation: Sediment basins must be installed and stabilized with either
vegetation or structural measures prior to disturbing the land that will produce the sediment.
Water shall not be channelized to the sediment basin until the basin is stabilized.
Moisture control: The moisture content of the fill material shall be adequate for obtaining the
required compaction. Material that is too wet shall be dried to meet this requirement, and material
that is too dry shall be wetted and mixed until the requirement is met.
Compaction: Construction equipment shall be operated over each layer of fill to maximize
compaction. Special equipment shall be used if needed to reach the required compaction. If a
minimum required density is specified, each layer of fill shall be compacted as necessary to
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obtain that density.
Fill adjacent to structures, pipe conduits, and drainfill or antiseep collars shall be compacted to a
density equivalent to that of the surrounding fill by hand tamping or by using manually directed
power tampers or plate vibrators. Fill adjacent to concrete structures shall not be compacted until
the concrete has had time to gain enough strength to support the load.
Protective Cover: A protective cover of vegetation shall be established on all exposed surfaces
of the embankment, spillway, and borrow area if soil and climatic conditions permit. If soil or
climatic conditions preclude the use of vegetation and protection is needed, nonvegetative cover
such as mulches or gravel may be used. In some places, temporary vegetation may be used until
permanent vegetation can be established. The embankment and spillway shall be fenced if
necessary to protect the vegetation.
Principal spillway: Pipe materials shall conform to appropriate specifications. Antiseep collars
shall be of materials compatible with that of the pipe and shall be installed so that they are
watertight. The pipe shall be installed according to the manufacturer's instructions. It shall be
firmly and uniformly bedded throughout its length and shall be installed to the line and grade
shown on the drawings.
Concrete: The mix design and testing of concrete shall be consistent with the size and
requirements of the job. Mix requirements or necessary strength shall be specified. The type of
cement, air entrainment, slump, aggregate, or other properties shall be specified as necessary.
All concrete is to consist of a workable mix that can be placed and finished in an acceptable
manner. Necessary curing shall be specified. Reinforcing steel shall be placed as indicated on
the plans and shall be held securely in place during concrete placement. Subgrades and forms
shall be installed to line and grade, and the forms shall be mortartight and unyielding as the
concrete is placed.
Foundation and embankment drains: Foundation and embankment drains, if required, shall be
placed to the line and grade shown on the drawings. Detailed requirements of drain material and
any required pipe shall be shown in the drawings and specifications for the job.
Excavated ponds: The completed excavation shall conform to the lines, grades, and elevations
shown on the drawings or as staked in the field.
Embankment and excavated ponds: Construction operations shall be carried out so that
erosion and air and water pollution are minimized and held within legal limits. All work shall be
conducted in a skillful and workmanlike manner. The completed job shall present a workmanlike
appearance.
Measures and construction methods that enhance fish and wildlife values shall be incorporated
as needed and practical. Fencing and cover to control erosion and pollution shall be established
as needed. Appropriate safety measures, such as warning signs, rescue facilities and fencing,
shall be provided as needed.

MAINTENANCE
Pond installations need to be regularly inspected during their installation. If there is any evidence
of siltation, corrective measures need to be installed to keep sediment from entering downstream
areas.
The basin shall be maintained as needed to maintain its function. Clean out of sediment from the
basin shall be determined based on the design criteria. The water discharged from sediment
basins shall be monitored during storm events to determine how well they are functioning and if
sedimentation is apparent, additional erosion control measures shall be applied to eliminate the
source of sedimentation.
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G-3 CONSTRUCTION DEWATERING

PURPOSE & APPLICATIONS
Construction dewatering is a necessary operation on most construction sites in the Northeast.
Excavations that do not result in a daylight drain, or have insufficient slope onsite to easily
provide daylight drains, trap either rainwater or groundwater within the excavation. Similarly,
cofferdams collect rain, ground or seepage water within the work area. For construction projects,
this water needs to be removed before certain operations can be performed or to keep work
conditions safe. It is typical for contractors to use ditch pumps to dewater these enclosed areas,
but pay little attention to the location of the outlet and where the pumped water goes. Often, the
pumped water finds its way to a downgradient natural resources like a lake, wetland, or a stream
that is sensitive and needs to be protected. This practice examines the best ways to deal with this
discharge of collected water and is designed to:

• Prevent the discharged water from eroding soil on the site.
• Choose the best location for discharge.
• Remove sediment from the collected water.
• Preserve downgradient natural resources and property.

CONSIDERATIONS
• The discharge areas should be chosen with careful consideration to the downgradient water

resources and the landscape ability to treat water flows from the dewatering process. A
wooded buffer is best. All buffer requirements are found in the VEGETATED BUFFER BMP
section. The discharge should be stopped immediately if the receiving area is showing any
sign of unstability or erosion.

• If the collected runoff is contaminated with oil, grease, or other petroleum products, oil/water
separator or a filtration mechanism may be necessary prior to the discharge. Another method
of disposal such as containment and trucking away by a Maine DEP licensed transporter will
need to be implemented if the water has been contaminated by toxic and hazardous
materials.

• All requirements of state law and permit requirements of local, state, and federal agencies
must be met.

SPECIFICATIONS
Dewatering excavated areas must be in two distinct phases. The removal of the collected water
within the excavation and the treatment of the collected water.
Physical Dewatering
The removal of water from the excavated area can be accomplished by numerous methods. The
most common of these are: gravity drain through daylight channels, mechanical pumping,
siphoning, and using the bucket of construction equipment to scoop and dump water from the
excavation.

• Channels dug for discharging water from the excavated area need to be stable. If flow
velocities cause erosion within the channel then a ditch lining should be used.

• Bucketed water should be discharged in a stable manner to the sediment removal area.
A splash pad of riprap underlain with geotextile may be necessary to prevent scouring of
the soil in the basin.

• Dewatering in periods of intense, heavy rain, when the infiltrative capacity of the soil is
exceeded, should be avoided.

Sediment Removal
Many methods of settling or filtering sediment are available for the contractor to consider.
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• Flow to the sediment removal structure may not exceed the sediment removal structure’s
capacity to settle and filter flow or the structure’s volume capacity.

• Sediment Removal Basins should discharge wherever possible to a well-vegetated buffer
through sheet flow and should maximize the distance to the nearest water resources and
minimizing the slope of the buffer area.

• Various basin designs have been proposed in past projects.
• An enclosure of Jersey Barriers lined with a large piece of slit tape geotextile.
• A temporary enclosure constructed with hay bales, silt fence, or both. Erosion control

mix also may be incorporated with silt fence or hay bales.
• Direct discharge of lightly sediment bearing water may be able to go directly into well-

buffered areas with 0-2% slope as long as a method of spreading flow into sheet flow
is available.

• Discharge to a manufactured / pre-made structure specifically designed for sediment
removal, like a Silt Sak, Silt Bag, or other similar product.

• Concrete or steel settling chambered systems for sediment removal.
• Excavated or bermed sedimentation ponds or structures. Side slopes no greater than

2 to 1, or with a combined interior and exterior slope of no greater than 5 to 1. See
the SEDIMENT TRAP BMP section.

• A stormwater detention pond may be used as a stilling basin during construction.
However, a sediment barrier needs to be installed to the outlet structure to prevent
the discharge of sediment. See the SEDIMENT POND CONSTRUCTION BMP
section.

Installation Requirements
• For trench excavation, limit the trench length to 500 feet and place the excavated material on

the up gradient side of the trench.
• Install diversion ditches or berms to minimize the amount of clean stormwater runoff allowed

into the excavated area.
• Never discharge to areas that are bare or newly vegetated.

MAINTENANCE
During the active dewatering process, inspection of the dewatering facility should be reviewed
frequently. Special attention should be paid to the buffer area for any sign of erosion and
concentration of flow that may compromise the buffer area. Observe where possible the visual
quality of the effluent and determine if additional treatment can be provided.
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H-1 ROAD CONSTRUCTION AND STABILIZATION
 
PURPOSE & APPLICATIONS
 Most of gravel roads’ erosion and sedimentation problems originate with improper construction
and maintenance. These erosion problems also create ruts, pumps and potholes that can destroy
the suspension of a vehicle or construction equipment.
 
 CONSIDERATIONS
 Effective drainage is critical to road longevity and stability. Good drainage requires removing
runoff from the road surface and preventing groundwater from infiltrating the road base.  These
two distinct drainage problems require an understanding of the difference between surface water
and groundwater.
Surface Water
Surface water is water that is flowing or standing on the top of the ground.  On gravel roads, the
biggest concern is to get water off the road surface as quickly as possible and to direct it to a
natural or constructed drainage channel that is capable of handling the flow without eroding.
When surface water is not drained off the road, it can lead to washouts, muddy conditions, and
potholes.
 The following measures are used to help drain water off the road surface:

• a well-constructed road with proper crowning and grading;
• stable road ditches;
• diversions (e.g., water bars); and
• turnouts and buffers that return runoff as sheet flow to natural drainage areas, but well

away from any surface waterbodies.
 Any road (even properly constructed ones) will alter the natural surface water drainage pattern.
The trick is to recognize these changes and to prevent them from causing problems.
 Groundwater
 Groundwater (subsurface water) flows and is stored under the earth's surface.  With roads, the
biggest concern is to keep groundwater out of the road base. Groundwater in the road base will
make it soft (potentially impassable) and susceptible to tire rutting. Ideally, subsurface water
should be drained from the road base and directed to a natural or constructed channel capable of
handling the flow without eroding. Types of subsurface drainage include:

• Stable ditches that are dug sufficiently deep (below the water table) to drain water from
the road base

• A well-constructed road foundation of coarse soil materials (i.e., sand and gravel with few
fines to allow subsurface water to drain efficiently).

• And subsurface drains of either pervious (slotted) pipe or permeable soil material.
 
 SPECIFICATIONS
 Road Material
 The specific composition of soil materials used in road construction will make a big difference in
terms of performance and durability. Good road material should contain portions of the three
basic types of soil that have specific properties that make it best for different aspects of road
building: gravel, sand, and fines (silts and clays which are generally comprised of particles too
small for the eye to see). Gravel is very durable and drains freely.  Sand also drains efficiently.
Fines pack and bind well, helping shed water as they do not drain well.
 Some general guidelines are as follows.
 Road base material  needs to be sturdy and drain freely. The gravel must be somewhat coarser
than the road surface material (3”-4” maximum particle size); and have 0 to 7 percent fines (to
subsurface drainage). The base layer should be 18 inches or thicker.
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 Road surface material  needs to pack well, be durable, and shed water. It should have gravel
with a maximum particle size of 2 inches (for a smooth ride) and  7 to 12 percent fines (to pack
well and shed water). The surface layer should be about 4 to 6 inches thick.  Loose surface
material generally indicates a lack of fines.  Soft roads are generally indicative of too many fines
in the base material, or a base layer that is not thick enough to support the road.
 
Alternative Road Surfacing Materials
 There are certain situations where a typical gravel surface may not be sufficient to resist erosion
or traffic wear such as in areas of steep slopes, sharp corners, or intersections with heavy
volumes of turning traffic.  Alternative materials generally cost more up front, but can be more
cost effective, given their longer life cycle.  Alternative materials can also lessen or eliminate
some chronic maintenance problems.
Reclaimed Pavement/Recycled Asphalt: Reclaimed pavement is old pavement that has been
ground up.  It looks similar to road gravel, but it is more granular and darker because of the
residual asphalt.  The most common and effective use of this material is on steep road segments
that have had problems with surface erosion.  The residual asphalt in this material acts as a
binder, which makes it more resistant to erosion.

• Reclaimed pavement can be spread in the same way as gravel; no special equipment is
required.

• When placing on problem slopes, start from just beyond the crest (top) of the hill and
work down.

• The recommended depth is 3-4 inches.  Anything less may be prone to erosion.
• Compact the recycled pavement, particularly on areas that are heavily traveled.

Compacting with a roller or whacker is preferred.
• Verify the quality of the product before delivery so that it does not contain any waste

products such as sheet rock and gravel making it less likely to bind together.

 Road Level
 Properly constructed roads are built above the natural ground.  This creates a high point, which is
essential for effective surface drainage.  Unfortunately, many older roads were built by pushing
material away from the roadway, resulting in a road surface that is lower than the surrounding
land, which is hard to drain and heavy runoff will tend to overflow and run over the road.  This
type of road is also prone to subsurface drainage problems, because the road base often consists
of poor (native) soil materials that may be in the local water table.

 Crowning
 Road crowning and grading are the primary means by which surface water is drained off a road
surface.  To crown a road means to create a high point that runs lengthwise along the center of
the road.  Either side of this high point is sloped gently away from the center toward the outer
edge of the road.  Crowning is the quickest way to get water off the road, preventing significant
erosion of the road surface.
 

 Crown profile: ¼" of crown per foot of road width (e.g., ¼" x 12' road = 3" crown).
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 An insufficient crown will allow water to puddle on the road surface creating potholes or eroding
the road surface.  The potholes will continue to grow each time a vehicle splashes through them,
resulting in the loss of fine clay particles that are necessary for a good road surface.  Standing
water will also seep into the roadbed, weakening the road and making it susceptible to tire rutting.
Proper grading will prevent potholes from forming and provide a safer surface for travel.
 A general rule for level or gently sloping gravel roads is ¼-inch of crown per foot of total road
width.  A crown of ? -inch per foot of road width may be necessary for steeper sections to
counteract the tendency of water to travel downhill over the road surface.  Crowns greater than
? -inch per foot are not generally recommended, as they can be difficult to maintain and difficult to
drive over.  Crowning should be done annually on gravel roads because snow plowing and
normal use flattens the road over the course of a year.
 
 Grading
 Grading is the process of smoothing and crowning a gravel road using a grader with a steel
cutting blade to redistribute soil material.  The grader is the most frequently used piece of
equipment for general gravel road maintenance.  It can be very versatile when used by an
experienced operator.
 In general, roads receiving heavier use will require more frequent grading. Trucks carrying heavy
loads will flatten the crown and create wheel ruts much faster than typical passenger vehicle
traffic.  Cars traveling too fast will blow away light soil particles from the road surface causing
wash boarding.
 Regular grading of gravel roads or shoulders is an effective means of removing and redistributing
ridges of road winter sand or material that has either been washed to the road edge or has been
pushed to the edge by vehicle traffic.  These little ridges will catch water before it can drain off the
road, channeling it along the outer edge of the road surface potentially causing severe damage to
a road surface during periods of heavy rain.

• Always make sure that water can get off the road by smoothing the edge of the road with
the grading blade.

• Usually, gravel roads are regraded by scraping this material from the outer edge of the
road, and pulling it back into the center.

• Bulldozers are not generally recommended for road grading as they tend to flatten the
crown, which restricts effective surface drainage.

• Proper grading is also the most effective means of removing potholes.  The grader
should cut to the full depth of the potholes. Otherwise, they will tend to reform very
quickly.

 Grading is typically done at least once a year on seasonal roads and more often on year-round
roads. The best time to grade a road is when the road is moist (in the spring, or after a rain).
Water helps to loosen the gravel and fines and makes the road easier to reshape.
Steel Tine Rake: One affordable and effective piece of maintenance equipment is a steel tine
rake, or York rakes. This device consists of a row of strong metal tines that work in much the
same manner as a grader blade. It is made to be towed behind, or mounted in front of a pickup
truck or tractor and can be used to:

• Remove potholes and washboarding;
• Maintain or establish proper road crown;
• Remove ridges of road material or vegetation from the road shoulder; and
• Mix road materials to achieve proper distribution of particle sizes.
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 Sand and vegetation build-up prevent drainage to side of road

 
 MAINTENANCE
 Effective erosion control and maintenance can be best accomplished by:

• Monitor and maintain the road on a regular basis. The best time to inspect a gravel road
is on or following a rainy day.

• Thoroughly plan the construction and maintenance before starting the project.
• Keep runoff velocities slow
• Avoid concentrating runoff (promote dispersion).
• Discharge stormwater runoff into vegetated areas.
• Minimize areas of exposed soil on side slopes and ditches
• Stabilize and cover bare soils with vegetation or other protection (i.e., mulch or riprap).

 Keep in mind that refilling a road that continues to wash out is a waste of time and money and
does not effectively address the problem. Effective maintenance should prevent or minimize
recurring problems.
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H-2 ROAD SURFACE DRAINAGE
 
PURPOSE & APPLICATIONS
 Effective drainage is critical to the stability and longevity of a gravel road. Good drainage requires
removing runoff from the road surface and get it off as quickly as possible other wise it can lead
to washouts, muddy conditions and potholes. Besides a well-constructed road with proper
crowning and grading and stable road ditches, road surface diversion or waterbars are needed to
direct the runoff off the road surface.
 Ideally, road runoff should be discharged uniformly off the road surface, resulting in sheet flow
into a grassed or wooded area where it will gradually percolate into the ground without creating
channels or causing erosion. The main purpose of waterbars is to reduce the quantity of
stormwater flowing over the road and reac hing the bottom of the hill.  Waterbars should be
located so that they gradually transfer stormwater from the road surface to a side ditch and buffer
following the contours of the land. These should be installed frequently enough to prevent large
volumes of runoff and more water bars are necessary on steeper slopes to counteract the effect
of fast-moving water.

 CONSIDERATIONS
If no ditch is present, the waterbars should have a flared end section that is level and lined with
rock to spread out the flow.  The level lip of this device converts the channeled flow from the
water bar into shallow sheet flow just before it discharges into the vegetated area.  (Sheet flow
has far less erosive potential than channeled flow, because the water is moving more slowly.)
Waterbars are beneficial, because they disperse runoff before it can cause erosion (if located
frequently enough).

 Water Bars and Broad-Based Dips
 Water bars and broad-based dips can be used on roads and driveways to divert water off the
road surface during a storm.  A water bar is a ridge (like a speed bump) that runs diagonally
across the road, typically at a 30-degree angle.  The ridge stops water from running down the
road, and diverts it to the side.  Place water bars at frequent intervals to prevent significant water
flow on the road.

 WATER BARS
 
 
 A broad-based dip accomplishes the same result as a waterbar by using a shallower depression.
These devices can be an economical means of getting water to drain off the road.  Water bars
are easy to construct, but may be inappropriate for roads with frequent daily traffic.  Broad-based
dips are more appropriate for use on year-round roads but they can’t be used on steep slopes.
Broad-based dips may however cause safety concerns if sufficient water accumulates that they
result in ice formation on the road surface.
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BROAD-BASED DIP

 Spacing For Water Bars And Broad-based Dips
 Road/Trail Grade (%)  Water Bar Spacing (feet)

 2  250
 5  135

 10  80
 15  60
 20  45
 30  35

 Rubber Bars
 Rubber bars can also be used to divert water off sloping sections of a road and can take the
place of a water bar. The rubber bar protrudes above the road surface high enough to intercept
and collect water, while allowing traffic to pass over it.  This device is used generally on seasonal
roads or driveways because the bars are prone to snowplow damage.  The rubber for this type of
device can be found in some hardware stores and is typically cut from an old conveyor belt.
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 Open-top Culverts
 Open-top culverts are an alternative often used in logging operations, but can also be used on
camp roads.  These box-like structures collect and divert road surface runoff away from the road.
They are seldom recommended for year-round roads due to the likelihood of snowplow damage.
Open-top culverts can be constructed of logs or from sawn lumber and if constructed of pressure
treated lumber, they can last for many years. Open-top culvert must be set 30° downslope
perpendicular from the road cross-section and must drain into a stable vegetated buffer. They
need to be cleaned regularly to remove sediments, gravel, leaves, and twigs; but winter
snowplowing can easily destroy this type of culvert.
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H-3 ROAD DITCH TURNOUTS

PURPOSE & APPLICATIONS
A ditch turnout consists of a stable ditch, a turnout berm and a trench outlet used to store and
release road runoff into existing stable natural vegetated buffer area. The outlet, a level spreader,
is constructed with the natural topography in mind, across the slope, consisting of a combination
of stone and existing natural vegetation used to disperse, filter and spread concentrated flow over
a receiving area. See the LEVEL SPREADER BMP for its design.
Turnouts reduce the amount of water in a long ditch and the movement of sediment by filtering
out sediment, soluble pollutants and sediment attached pollutants by filtration, infiltration,
absorption, adsorption, decomposition, and volatilization.

• Use only where drainage areas being treated are less than 2 acres. For greater drainage
areas, use vegetated waterways, lined waterways, or grade control structures.

• Obtain an easement for flows that will cross an adjoining property before being
intercepted by a stable drainageway capable of handling the added flow.

CONSIDERATIONS
• If grass cover needs to be installed in the ditch and/or the receiving area, construction will be

limited to the growing season. Final seeding should be completed by September 15.
• The receiving area must maintain the natural contour across the slope to insure uniform

distribution of flow, otherwise water will channelize and the structure will fail.
• Stable receiving swales should exist below the receiving area as concentrated flow can be

expected to start occurring within 300 feet.
• Provisions shall be made to maintain the undisturbed nature of the vegetation in the filter

area as it can aid in slowing and dispersing flows.

SPECIFICATIONS
Design Criteria
Ditch Section: The ditch that conveys the road runoff to the turnout berm and trench must be
stabilized with either vegetation or riprap. Refer to the VEGETATED WATERWAYS BMP or
RIPRAP REINFORCED BMP.
Turnout Berm Section: The turnout berm that directs the ditch flows to the trench receiving area
shall be stabilized in conjunction with ditch stabilization. The side slopes of the berm shall be
2H:1V at the maximum. The minimum height shall be 2 feet.
Trench Receiving Area: The trenches shall be constructed along the existing contour. It shall be
15-20 feet long, at least 7 feet wide across the top and a least 2 feet deep. The trench shall be
filled with 4-6 inch clean stone.
Natural Vegetated Buffer Area: The receiving area shall have a regular topography to allow the
conversion of surface flows into subsurface flows through infiltration and to prevent undue flow
concentration before entering a stable watercourse. And the receiving area shall be stable prior to
the construction of the ditch turnout.
Uphill Runoff: Runoff from uphill side slopes of road shall not be allowed to drain into ditch
turnouts. These are only appropriate for use in controlling road runoff in small sections of
roadway. The intent of ditch turnouts is to remove sediment from road runoff through infiltration
into a vegetated buffer. It was not originally designed as an erosion control BMP.
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Turnout Berm and Trench Spacing: Spacing shall be based on the road grade as shown below:
Road
Grade

Spacing between
Turnouts

1-2% 200 feet
3-10% 150 feet
10% 100 feet

Construction Specifications
The receiving area below the ditch turnout trench shall be protected from harm during
construction. The area must be revegetated before any flow is directed into it. A temporary
diversion may be necessary in this case.
Ditch turnouts shall blend smoothly into the downstream receiving area via a level spreader
without any sharp drops or irregularities, to avoid channelization, turbulence and hydraulic
"jumps". Refer to  the LEVEL SPREADER BMP for design
Ditch turnouts shall be constructed on undisturbed soil where possible. If fill is used it shall be
constructed of material compacted to 95% of standard proctor test levels prior to seeding for that
area not considered the seedbed.

Schedule of Installation
Ditch turnouts should be installed in conjunction with the ditch construction. Once soil is exposed,
the turnouts should be immediately constructed and stabilized.

MAINTENANCE
After construction, ditch turnouts need to be carefully inspected for any signs of channelization
and immediately repaired. It will be necessary to remove sediment from the ditch turnout trench
when the swale is full and the structure is no longer functioning properly.
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I-1 GRAVEL PIT RECLAMATION

PURPOSE & APPLICATIONS
Gravel pit reclamation is the stabilization of inactive borrow areas with herbaceous perennial
plants.  The purpose is to stabilize the soil, preventing wind or water erosion from causing on-site
or off-site damage and to improve the aesthetic appeal and the ability of the site to support
wildlife.  This practice is applicable to sand and gravel borrow areas which have had the soil
profile replaced to approximate original conditions or where the soil profile has been removed.

CONSIDERATIONS
• Gravel pit reclamation provides an excellent opportunity to use recyclable organic residuals

rather than mining topsoil from prime farmland areas.
• Gravel pits should be revegetated with a diversity of grasses, shrubs and trees to provide

improved wildlife habitat.
• Nutrients and pesticides used to establish and maintain vegetation must be managed to

protect surface and ground water quality.
• Late fall seeding may fail and cause water quality deterioration in spring runoff events.
• Sand and gravel pits are difficult sites to permanently vegetate. The difficulty can almost

always be attributed to one factor: the topsoil is usually sold and is not stockpiled for
reclamation. To re-establish vegetation, save enough topsoil on-site to allow for a 4-inch cap
over the whole area. This is usually sufficient for establishing selected vegetation compatible
with the site conditions.

SPECIFICATIONS
Engineering Considerations
Each site should be evaluated to determine if engineering practices are needed to help maintain
soil stability and prevent erosion. While some sites require specific and detailed engineering
plans, there are general guidelines that can be considered on all sites. The following guidelines
can ease the task of establishing vegetation:
Slope stability: Cut and fill slopes should not exceed 2:1 (2 horizontal feet for 1 vertical foot) to
provide stability. Flatter slopes (3:1) are preferred to facilitate seeding efforts.
Slope length: Avoid long slopes to help prevent erosion and to allow access for seeding,
mulching, and maintenance. Refer to the LAND GRADING AND SLOPE PROTECTION BMP for
information about modifying slope lengths.
Diversions: Construct diversions at tops of slopes to divert runoff away from the slope banks to a
stable outlet. Refer to the WATER DIVERSION BMP.
Chutes: Construct rock lined chutes or equivalent to conduct concentrated flow of water to stable
outlets. Refer to the RIPRAP REINFORCED WATERWAYS BMP or REINFORCED
WATERWAYS BMP.

Grass and Legume Species
Preparation for Seeding
Remove large stones, boulders, and other debris that will hinder the seeding process and
establishment of vegetation.
Spread a minimum depth of 4 inches of topsoil over the site; but topsoil substitutes may be used
instead. The topsoil should be mixed with the subsoil to a depth of 6 inches minimum. This helps
roots to penetrate into the less fertile subsoil and helps prevent slippage of the grass layer in the
future.
Sample and test the topsoil: Obtain samples by collecting 6 to 8 small samples (1 or 2 handfuls)
of soil material from the upper 4 inches of the area to be seeded. Mix the small samples to obtain
one composite sample.
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Use part of the sample for a soil test to determine lime and fertilizer needs. Run the balance of
the sample(s) through a sieve analysis to determine the percent by weight passing a 200-mesh
sieve. Sieve analyses can be requested from the University of Maine Soil Analytical Lab in Orono
(581-2917).

Seeding Procedures
Select one of the following grass/legume mixes as described for gravel pits. These mixes are
recommended because they are better adapted to gravel pit sites and require little maintenance
during and after establishment. Additional guidance on species substitutes and available seed
sources may be obtained from NRCS field offices and local Soil and Water Conservation
Districts.

MIX 1

SPECIES VARIETY (select one) Lb Per Acre
Switchgrass Blackwell, Shelter, Cave-in-Rock 4.0
Big Bluestem Niagara, Kaw 4.0
Little Bluestem Camper, Aldous, Blaze 2.0
Sand Lovegrass NE-27, Bend 1.5
Coastal Panicgrass Atlantic 2.0

MIX 2

SPECIES VARIETY (select one) Lb Per Acre
Flatpea* Lathco 10.0
Perennial Pea* Lancer 2.0
Crownvetch* Penngift, Chemug 10.0
Tall Fescue Ky-31, Rebel, Ken-Hi 10.0

MIX 3

SPECIES VARIETY (select one) Lb Per Acre
Orchardgrass Pennlate, Kay, Potomac 5.0
Tall fescue Ky-31 10.0
Redtop Streeker, Common 2.0
Birdfoot trefoil Viking, Empire 5.0
* These legumes must be inoculated at time of seeding. If seeding by hand, use a
   sticking agent, such as cola or milk to stick inoculant to seed. If seeding with
   hydroseeder, use 4 times the recommended rate of inoculant.

Based on the percent weight passing a 200-mesh sieve, select one of the three grass/legume
mixes described above. Use:
Mix 1: Where percent by weight passing a 200 sieve is less than 15
Mix 2: Where percent by weight passing a 200 sieve is between 15 and 20
Mix 1, 2 or 3: Where percent by weight passing a 200 sieve is above 20

The standard soil conservation mix available from local suppliers is not recommended.
This mix usually provides a green cover very quickly, but the plant species begin to die
out in 2-4 years on sterile and droughty sites if fertilizing is not done on a regular basis.
(b) The primary seeding dates begin as soon as the snow melts in the spring and ends May 15.
The importance of early seeding cannot be overemphasized. Depending on weather conditions,
substantial failure can be expected if seeding is done later.
Fertilize and lime based on soil test results.
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Tree and Shrub Species
Gravel pits can be landscaped to provide screening and to improve wildlife habitat. This is
especially important in larger pits where habitat has been lost. The following species can be used
in gravel pit reclamation:
Primarily for cover on sand and gravel sites: Bristly locust, rugosa rose, seabuckthorn, and
common juniper. Of these, bristly locust is the best where rapid spread and development is
needed to provide cover on steep banks or gullies. Rugosa rose and seabuckthorn also spread
by suckering, but are not as vigorous as bristly locust. Sweetfern can be used, if local transplant
material is available. Overseeding shrub plantings with perennial ryegrass at 10 to 15 pounds per
acre will provide some protection against erosion while the shrub planting is developing. Spacing
of shrubs should be 4 feet x 4 feet, or 4 feet x 6 feet.
Primarily for wildlife food and cover: Use any of the above plants or crabapples, red osier
dogwood, highbrush cranberry, sumac species, thornapple, and mountain ash.
Primarily for screening: Eastern red cedar, crabapples, European and Japanese larch,
American arborvitea, red spruce, white spruce, Norway spruce, red pine and jack pine.
Note: Avoid exotic invasive species including Autumn Olive, Russian Olive and Honeysuckle.

MAINTENANCE
Substantial stand vigor can be achieved if the site is topdressed with fertilizer one year after
planting between June 15 and July 15. The timing of this topdressing is important. If mowing is
desired to suppress woody growth, mow about mid-July leaving a stubble height of 6-8 inches. A
good cover of flatpea will prevent invasion of woody species.
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I-2 STREAMBANK STABILIZATION

PURPOSE & APPLICATIONS
Streambank stabilization consists of using vegetation or structural materials to stabilize and
protect banks of streams, brooks, rivers, or excavated channels against scour and erosion from
flowing water. Streambank vegetation that is sufficiently developed contributes large woody
material to streams, creates critical structural elements of habitats for many different species. Still
streambanks stabilized with shrub and tree vegetation provides excellent habitat for fish and
wildlife species. Maine's fisheries rely on a combination of shading and leaf drop by the plants.
Shading protects fish species from "thermal pollution" -- when the water heats up too much for
fish to thrive. Leaf litter provides the first link in the food chain -- a food source for the insects that
young fish feed on. The purpose of streambank stabilization is:

• To prevent stream damage due to utilities, roads, buildings, or other facilities adjacent to
the banks,

• To maintain the capacity of the channel,
• To control channel meander that would adversely affect downstream facilities,
• To reduce sediment loads causing downstream damages and pollution,
• To improve the stream as a habitat for fish and wildlife.

Good planning before construction normally requires staying away from streams but these
measures are used to stabilize and protect the banks of streams, brooks, rivers, and excavated
channels that are influenced by or influence a developing area.  It pertains to natural or excavated
channels where the streambanks are susceptible to erosion from the action of water, ice, debris,
or to damage from livestock, pedestrian, or vehicular traffic.

CONSIDERATIONS
Streambank stabilization requires the understanding of both channel formation processes and
engineering applications. For many projects, engaging the services of a competent fluvial
geomorphologist should be considered.
All permit requirements of local, state, and federal agencies must be obtained.
• Structural measures may be necessary to stabilize the embankments and if extensive

reconstruction is required, other engineering practices should be used.
• It is far better to minimize cutting and disturbance of existing vegetation rather than to replant.
• Tree and shrub plantings are beneficial for fish habitat since they shade the water (counter

acting thermal heating) and provide leaf litter (a food source). This protects fish productivity.
• Avoid using riprap as much as possible because it promotes thermal pollution. Heating

occurs when stormwater runoff washes over sun-baked stone riprap. In cases where riprap is
required for streambank stability, combine it with vegetative plantings to maintain good
habitat.

• Pesticides and fertilizers should not be used next to streams.  It is preferable to use mulch to
prevent competing vegetation from killing introduced vegetation and to add organic matter.

• There may not be any increased erosion and sediment yield from the channel and
surrounding areas during and immediately after construction.

• Late fall construction and seeding may fail and cause water quality deterioration in spring
runoff events and these areas need to be stabilized accordingly.

SPECIFICATIONS
Any work performed within a stream or adjacent to it will need a DEP permit under NRPA (Natural
Resource Protection Act).  LURC permits are required in the unorganized areas of Maine.
Contact the Department of Inland Fisheries and Wildlife for more information. See the detail
drawings at the back of this section for the proper biostabilization methods of streambanks.
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Design Criteria
• Because each reach of a stream, brook, or river is unique, measures for streambank

protection must be installed according to a plan and adapted to the specific site.
• The grade must be controlled, either by natural or artificial means, before any permanent type

of bank protection can be considered feasible, unless the protection can be safely and
economically constructed to a depth well below the anticipated lowest depth of bottom scour.

• Streambank protection shall be started at a stabilized or controlled point and ended at a
stabilized or controlled point on the stream.

• Woody debris in stream channels shall be preserved to provide fish habitat where possible
and clearing of debris should be minimized since this debris provides habitat for fish species.

• Changes in channel alignment shall be made only after an evaluation of the effect on the land
use, interdependent water disposal systems, hydraulic characteristics, and existing
structures. Curves and meanders, deflectors and gabion wingwalls can be installed to
increase fish habitat.

• Structural measures must be effective for the design flow and be able to withstand greater
floods without serious damage. They shall also be designed to avoid an increase in erosion
downstream of planned measures. This is accomplished by not changing the direction of
flood flows and not increasing velocities by use of protective armor that is too smooth (Low
"n" value).

• Vegetative protection shall be considered on the upper parts of eroding banks, especially on
areas that are susceptible to infrequent inundation.

Bank protection with riprap
Refer to the RIPRAP SLOPE STABILIZATION BMP. The following is a partial list of elements that
may be included in a plan for streambank protection:
• If tree removal is needed to promote the growth of desirable bank vegetation, leave root

systems intact.
• Reduction of the slope of streambanks to provide a suitable condition for vegetative

protection or for the installation of structural bank protection.
• Placed or dumped heavy stone, properly underlaid with a filter blanket, if necessary, to

provide protection for streambanks.
• Deflectors constructed of posts, piling, fencing, rock, brush, or other materials that project into

the stream to protect banks at curves and reaches subjected to impingement by high velocity
currents.

• Pervious or impervious structures built on or parallel to the stream to prevent scouring
streamflow velocities adjacent to the streambank.

• Artificial obstructions, such as fences to protect vegetation needed for streambank protection
or to protect critical areas from damage from stock trails or pedestrian and vehicular traffic.

Construction Specifications: Measures and construction methods that enhance fish and wildlife
values shall be incorporated as needed and practical. Special attention shall be given to
protecting and maintaining key shade, food, den trees, and visual resources and to stabilizing
disturbed areas.
Material Specifications: Refer to the RIPRAP SLOPE STABILIZATION, GABION and
PERMANENT VEGETATION BMPs for this information.

Bank protection with vegetation
Stands of full-grown trees protect streambanks from erosion through the binding of soil with their
roots. Shrubs provide even better erosion protection, and riverside stands of willow trees are
often replaced naturally by colonies of shrub-like willows. These plants hold the soil with their root
systems and reduce water velocities. They also protect tree trunks from damage caused by
breaking ice and help to prevent the formation of strong eddies around large trees during flood
flows. Shrub vegetation is particularly beneficial along the impact bank of a stream meander,
where maximum scouring tends to occur.
Planting individual shrubs: Streambanks are often difficult to plant, even when they are well
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sloped. Where mattocks or shovels are unsatisfactory tools, the planting dibble, which is a heavy
metal tool with a blade and a foot pedal is the best tool. It is thrust into the ground to make a hole
for the plant.
Shrub can be put into the soil as cuttings, slips or stems. Fresh cuttings should be 3/8- to 1/2-inch
thick and 12 to 18 inches long. They should be kept moist. If not used at once, they should be
stored in cool moist sand. Rooted cuttings should be planted vertically in the bank with 1 or 2
inches of wood protruding above the ground surface. Plantings should be made early in the
spring to ensure adequate moisture for growth. For further information about general planting,
consult the PERMANENT VEGETATION BMP.
Since shrubs are generally not effective for the first two years, grasses must be seeded
immediately following shrub planting to provide initial streambank protection. Annual ryegrass can
be immediately seeded and will sprout up within days. See the TEMPORARY VEGETATION
BMP for seeding information. Mulch and an erosion control blanket such as jute netting or
excelsior must be installed as well to protect bare soil on the stream banks. Refer to the
TEMPORARY MULCHING BMP for more information about both.
Fascine Rolls: Willows and other softwoods can also be bound together in various ways in order
to ensure immediate protection of the streambank. Fascine rolls (also known as wattles) are
bundles of willow, dogwood or poplar whips that are placed across the slope on the contour. They
are set against the bank so that the parts, which are to take root, touch the ground above the
water level and are able to get sufficient moisture. Covering them with earth improves the contact
with the ground and retards their loss of moisture.
Brush Layering: Brush layering uses the same planting materials as fascine rolls, however they
are not tied together in bundles. They consist of layers of loose branches interlayered with soil.
Generally longer branches are used and a greater volume of planting material is required.
Fascine rolls and brush layering can be installed to deflect water away from eroding banks. The
branches are set parallel to the direction of the current or at an angle of 30 to 45 degrees.
Willow Mattresses: The degree of streambank protection can be increased by using willow
mattresses or packed fascine work. Willow mattresses consist of 4-to-8-inch-thick layers of
growing branches set perpendicular to the direction of the current or sloping downstream, with the
broad ends of the branches oriented downwards. The branches are held together with
interweaving wire or other branches at intervals of 24 to 32 inches, set parallel to the direction of
the current or at an angle of 30 degrees. If several layers of mattress are necessary, the tops of
the lower layers should cover the bases of the upper layers. The bottom layer is fixed at the base
in a trench previously dug at the base of the softwood zone. The whole mattress structure should
be covered with 2 to 10 inches of earth or fine gravel.
Packed Fascine-Work: Packed fascine-work consists essentially of layers of branches laid one
across the other to a depth of  8 to 12 inches and covered with fascine rolls. The spaces between
the fascine rolls are filled with gravel, stones and soil so that no gaps remain; and a layer of soil
and gravel 8 to 12 inches thick is added on top. Packed fascine-work is particularly suitable for
repairing large breaches in the banks of streams.
Combination with Riprap Facing: In many places, the bank is not adequately protected by
vegetation until the roots are fully developed, and inanimate materials must provide temporary
protection. There is a wide choice of methods, including the planting of woody plants in the
crevices of stone facing. Generally a combination of vegetation with RIPRAP or GABIONS is
preferred. Refer to the BMPs for each of these practices for more information.
Establishing Tree Vegetation: The presence of trees along streams is critical for maintaining
good wildlife habitat, and provides the shade and leaf litter essential to Maine's fisheries. Tall
trees should be planted along stream, especially on the southern side, to provide shade. In some
cases, mature trees will be required for immediate shading.

MAINTENANCE
Streambanks are always vulnerable to new damage. Repairs are needed periodically. Banks
should be checked after every high-water event is over. Gaps in the vegetative cover must be
fixed at once with new plants, and mulched if necessary. Fresh cuttings from other plants on the
bank can be used, or they can be taken from mother-stocked plantings if they are available.
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I-3 SAND DUNE AND TIDAL BANK PROTECTION

PURPOSE & APPLICATIONS
It is important to establish and maintain vegetative cover on sand dunes and tidal banks
to protect coastal shoreline. To stabilize and provide long term protection for sand dunes
and tidal banks, it is necessary to protect dune vegetation from foot traffic and vehicles
and to stabilize frontal sand dunes and provide for sand entrapment for dune building.
This practice is applicable on any coastal shoreline where vegetation can be expected to
effectively stabilize the site.

CONSIDERATIONS
• Permits: Any work carried out on coastal dunes will require a permit under the

Natural Resources Protection Act (NRPA) from the DEP. Appropriate permits must
be obtained prior to beginning work.

• Reducing the movement of sand may result in under-nourishment of nearby
beaches.

SPECIFICATIONS
Stabilizing Existing Sand Dunes
Where stabilization of existing sand dunes and/or re-establishment of beachgrass is
needed:
• Certified "Cape" American beachgrass is most useful as an erosion control plant on

non-dune areas where soils are very sandy and the site conditions make
establishment of seeded species very difficult. It also can be used on soils high in
salinity and is the best specie for the initial stabilization of frontal dunes. Planting
shall be accomplished by April 30, following the planting recommendations found in
USDA-SCS Conservation Plant Sheet No. 28.and 70.

• Smooth cordgrass is a long life perennial and is the dormant most productive marsh
plant in the regularly flooded intertidal zone along the Atlantic coast. Smooth cord
grass can grow to seven feet tall with stems up to ½ inch in diameter.

• Saltmeadow Cordgrass grows in salt marshes and sandy meadows along the coast.
It occupies the area immediately above the intertidal zone. Mature plans are grayish
green up to 3 feet tall.

• Certified "Atlantic" coastal panicgrass shall be planted on back dunes at 10 pounds,
pure live seed, per acre. Plant from March 1 to June 15.

• Immediately after planting, a sand fence (snow fence) will be built to protect the
beachgrass from vehicle and foot traffic. The fence shall surround the planted area at
a distance of 15 feet from the planted area. Passageways should be provided to
allow pedestrians to cross the planted area at 300-foot intervals. Boardwalks are
desirable. Move the opening and boardwalk when beachgrass becomes weak.

Sand Fence plus Vegetation
Bands of vegetation should then be planted parallel to the fence on the landward and
seaward. Each band of vegetation should be about 20 feet wide and placed 10 to 15 feet
from the sand fence. As the sand fills between the two fences, additional fence can be
erected or the area between the fences can be planted. Such a combination can trap
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most of all the wind-blown sand crossing the dune area and produce a much broader-
based dune than either approach alone.

Tidal Streams and Estuaries
The procedures to determine the effectiveness potential of stabilization of tidal streams
and estuaries are found in the USDA-SCS Conservation Plant Sheet No. 28 and 70 for
planting instruction. Plants to be used are the Certified "Cape" American beachgrass,
smooth cordgrass, Certified "Avalon" and saltmeadow cordgrass.
Additional Reference: "Best of Beach Vegetation" by W. Curtis Sharp. Reprints from
Parks and Recreation Resources, Vol. 1, Nos. 1, 2, 4 & 5, 7 & 8. Published in January,
February, May/June, July/August 1982.



MAINE EROSION AND SEDIMENT CONTROL BMP – 3/2003 SECTION I-3-3

Building, Planting and Maintaining Coastal Sand Dunes
Dune stabilization work must start at least one hundred (100) feet (horizontal distance)
from the mean high tide (MHT) line as a minimum. Whenever feasible, leave room for
two or more dune lines, a double layer of protection. Dunes grow toward the sand
supply, which is the ocean.

Building the Dune Vegetatively
Where blowing sand is available, a simple, relatively inexpensive and successful method
exists for building dunes. It consists of planting American beachgrass strips parallel to
the coastline. As the windblown sand moves off the beach landward it drops its load of
sand, beginning the natural cycle of dune growth. The row closest to the ocean should
be at least 100 feet (horizontal distance) from the MHT line. The plantings will trap most
of the windblown sand, particularly during the growing season when the grass will
continue to grow up through the newly trapped sand.
Building the Dune using Sand Fences (snow fence material)
Use of sand fence is effective and it is readily available. It may be more expensive than
building dunes vegetatively, but is less expensive than doing it with machinery. Normally
it is also much faster than with vegetation alone.



MAINE EROSION AND SEDIMENT CONTROL BMP – 3/2003 SECTION I-3-4

To form a barrier dune, erect the sand fences, a minimum of 100 feet (horizontal
distance) from the MHT line in two parallel rows (three or four rows may be used where
sufficient land area and sand is available) 30 or 40 feet apart. The fences should be
roughly parallel to the water line and yet be as nearly as possible at a right angle to the
prevailing winds.
Where this is not possible, erect a single line of fence parallel with the sea at least 140
feet from the MHT line and space 30 foot long perpendicular spurs 40 feet apart along
the seaward side to trap lateral drift. As the fences fill with sand, additional sets of fence
can be placed over those filled until the barrier dune has reached a protective height.
To widen an old dune, the fencing should be set seaward at a distance of 15 feet from its
base.
Materials: Use standard 4-foot sand (snow) fence. The fence should be sound and free
of decay, broken wire and missing or broken slats.
Woods posts for fence support should be black locust, red cedar, white cedar or other
wood of equal life or strength. They do not need to be treated. They should be a
minimum of 6 feet, 6 inches long and a minimum diameter of 3 inches. Standard fence
port length is usually 7 - 8 feet and should be used where possible.
Four (4) wire ties should be used to fasten fence to wood posts. Weave fence between
posts so that every other post will have fence on ocean side of posts. Tie wires should
be no smaller than 12 gauge galvanized wire.
Posts are to be set no further than 10 feet apart. Posts will be set at least 3 feet deep.
The bottom of the fence should be set about 3 inches into the sand, or a mechanical
grader could be used to push some sand against the bottom of fence.
Establishing Shoreline planting:
Smooth Cordgrass is planted between the mean low water level and the mean high
water level. Saltmeadow cordgrass is planted above the smooth cordgrass from mean
high water to the tow of the slope. If the distance from the mean high water to the tow of
the slope exceeds 10 feet. American beachgrrass should also be planted in the upper
part of the slope.
Establishment of the plants:
There are three types of plant materials that can be used for planting along the
shoreline. One type is seedlings grown in peat pots, such plants should be about 12
inches tall with 3-5 stems per container before they are large enough for transplanting.
The container is planted with the root mass.
A second method is to grow the plants in containers, which allow the plants’ root mass to
slip out at the time planting. Their size, etc., is the same as above. The advantage of this
method is that it eliminates the barrier occasionally created by the peat pots that may
produce a slight turbulence around the plant and wash it out.
A third type is to harvest culms from natural or cultivated stands, which are then planted
directly to the shoreline. If the plants are to be taken from natural stands they should be
growing in sandy sub strata. The stands should be open and developing rather than
dense and mature. The culms will be ready for digging and transporting when the top
growth is six to ten inch tall. Each culm should have well-developed root.
Methods one, two and three are equally recommended for smooth cordgrass. Methods
one and two are recommended for saltmeadow cordgrass, although method three can
be used, but performance expectations will be less than with the other two methods.
When making plantings, place the hills 18 to 36 inches apart within and between rows.
The spacing to be used is influenced by the severity of the site. On sites that have a high
potential of being washed away, the spacing should be closer. In protected areas where
there is little danger form the planting being initially destroyed, the spacing can be wider.
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The hole made in the substrata should fully accommodate the plant roots. Be sure to
seal the hole by pressing the soil around the roots with your heel.
One or two ounces of fertilizer should be placed in the bottom of the planting hole or in a
separate hole to one side of the plant. If this approach is used, a slow released fertilizer
should be used. One ounce per hill is recommended. An alternate treatment is to
broadcast about 500 lbs. of 10-10-10 fertilizer over the planted area at low tide about
three weeks after planting time and some about 6 weeks after planting will give the most
rapid growth to the new plantings.

Planting should be made between mid spring and July 1. The early spring plantings are
more hazardous because of storms as less favorable soil temperatures. Actual dates are
influenced by location. Late spring planting is preferred.
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Management of Established Plantings
Plantings should be monitored frequently each year. Plants destroyed or washed out
should be replanted as quickly as possible. Plant development and growth surrounding
natural marshes must be fertilized in late May or June with 300-500 lbs., per acre of 10-
10-10 fertilizer. All debris washed onto the plantings should be immediately removed to
prevent smothering the plants.
Plant sources:
Smooth and saltmeadow cordgrasses are available commercially or can be dug locally
form an existing marsh. Because commercial sources are subject to change, contact
your local USDA Soil Conservation service office for sources closest to you.

MAINTENANCE
Refer to the USDA Conservation Plant Sheet No. 28 and 70 for information about
maintenance requirements.
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I-4 HOUSE LOT DEVELOPMENT

PURPOSE AND APPLICATION
Land grading a house lot development and house construction  is a major source of
sedimentation and must be carefully planned and carried out. The use of phasing, natural buffers,
mulching, and temporary and permanent seeding should be the primary methods of addressing
erosion control for land grading projects. Fall and winter erosion control measures must be
upgraded and refined to protect the site from spring runoff and snowmelt.
Plan the project to fit the site.
Evaluate the site’s strengths and weaknesses. Tailor the site layout and utilities to the topography
and follow these general guidelines:

• Restrict construction activities to the least critical areas.
• Reduce impervious areas and thereby preserve existing native vegetation.
• Diffuse stormwater into buffers rather than concentrate it into channels.
• Align roadways following natural contours rather than up and down steep slopes.
• Cluster buildings to minimize the amount of earth movement needed.
• Divert clean water away from the immediate construction area to reduce the threat of

erosion.
Minimize the area of bare soil exposed at one time.

• Sequence the construction of a project. Don't open up the whole site at one time. Build in
phases.

• Preserve natural vegetation by flagging it and protecting it in the field.
• Create buffer strips of undisturbed vegetation between construction areas and

environmentally vulnerable areas such as watercourses, ponds and wetlands.
• Lay down temporary mulching on any bare soil until final grade is reached.
• Immediately re-seed areas ready for revegetation.
• If construction extends into the fall and winter months, upgrade all erosion control

measures to protect the site from spring runoff.

SPECIFICATIONS
Grading Plan Design Specifications
The plan shall include phasing of the following practices:
• Cut and fill slopes that are to be stabilized with grasses shall not be steeper than 2:1. Where

the slope is to be mowed, the slope should be no steeper than 3:1; 4:1 is preferred because
of safety factors related to mowing steep slopes. Slopes exceeding 2:1 shall require special
design and stabilization considerations that shall be adequately shown on the plans.

• Surface water shall be diverted from the face of all cut and/or fill slopes by the use of
diversions, ditches and swales or conveyed downslope by the use of a designed structure,
except where:
1. The face of the slope is or shall be stabilized and the face of all graded slopes shall be

protected from surface runoff until they are stabilized.
2. The face of the slope shall not be subject to any concentrated flows of surface water such

as from natural drainageways, graded swales, downspouts, etc.
3. Vegetation, gravel, riprap or other stabilization method must protect the face of the slope.

• On slopes with shallow sloughing, the soil should be removed to the depth of the slough or
one and one half foot, whichever is greater, and filled with 6 inches of bank run gravel
covered with one foot of field stone with an average size of at least 3 inches. Properly sized
geotextile may be substituted for the gravel if desired. This stone should extend down the
slope to a source of drainage, either a berm or a subsurface tile system.
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• Slopes shall not be created so close to property lines as to endanger adjoining properties
without adequately protecting such properties against sedimentation, erosion, slippage,
settlement, subsidence or other related damages.

• Fill material shall be free of brush, rubbish, rocks, logs, stumps, building debris, and other
objectionable material. It should be free of stones over two (2) inches in diameter where
compacted by hand or mechanical tampers or over eight (8) inches in diameter where
compacted by rollers or other equipment. Frozen material shall not be placed in the fill nor
shall the fill material be placed on a frozen foundation.

• All disturbed areas shall be stabilized structurally or with vegetation in compliance with the
appropriate BMPs.

Construction Specifications
• All graded or disturbed areas including slopes shall be protected during clearing and

construction in accordance with the approved erosion and sediment control plan until they are
adequately stabilized.

• Any sign of rill or gully erosion shall be immediately investigated and repaired as needed.
• All graded areas shall be permanently stabilized immediately following finished grading.
Timing and Phasing
Grading shall be planned so as to minimize the length of time between initial soil exposure and
final grading.
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APPENDIX A SEED MIXTURES

Table A.1 Seed Mixtures Recommended for Permanent Seedings
AREA                                                                            SEED MIXTURE (TABLE A.2)

BORROW AREAS, ROADSIDES, DIKES, LEVEES,
POND BANKS AND OTHER SLOPES AND BANKS

Well or excessively drained soils*  1,2,3,4,5 or 8
Somewhat poorly drained soils* 2
Variable drainage soil* 2

DRAINAGE DITCH AND CHANNEL BANKS
Well or excessively drained soils* ,2,3 or 4
Somewhat poorly drained soils* 2
Variable drainage soil * 2

DIVERSIONS
Well or excessively drained soils* 2,3 or 4
Somewhat poorly drained soils* 2
Variable drainage soils* 2

EFFLUENT DISPOSAL 5 or 6
GULLIED AND ERODED AREAS 3,4,5,8,10,11or 12
MINESPOIL & WASTE, AND OTHER SOIL BANKS
(If toxic substances & physical properties not limiting) 15,16,17 or 18
FRESHWATER SHORELINES  (Fluctuating water levels) 5 or 6
SKI SLOPES 4 or 10
SOD WATERWAYS AND SPILLWAYS 1,2,3,4,6, 7, or 8

GENERAL RECREATION SEEDINGS
PICNIC AND PLAYGROUNDS OR DRIVING AND
ARCHERY RANGES, NATURE TRAILS (Not shaded) 1,2, or 23
CAMPING AND PARKING, NATURE TRAILS (Shaded) 19,20,21 or 23
SAND DUNES (Blowing sand) 24
WOODLAND ACCESS ROADS, SKID TRAILS AND 9,10,16 or 22
LOG YARDING AREAS
LAWNS AND HIGH MAINTENANCE AREAS 1,19,20 or 21
*See county soil survey for drainage class.  Soil surveys are available from the County Soil and
Water Conservation District Office.
Source:  U.S. Department of Agriculture, Soil Conservation Service.

RECOMMENDED VARIETIES
Generally, native species are preferred.
Creeping red fescue (Pennlawn, Ensylva, Wintergreen)
Tall fescue (Kentucky 31) Birdsfoot trefoil (Empire)
Coastal panicgrass (Atlantic) Switchgrass (Blackwell, Shelter)
Little bluestem (Blaze, Aldous, Camper) Big bluestem (Niagra)
Crownvetch (Chemung, Penngift) American beachgrass
Cape) Caucasian bluestem (Caucasian) Prennial ryegrass (Norlea, Manhattan)
Flat Pea (Lathco) Deertongue (Tioga)
Winter Rye (Aroostook inland, Wintergraze coastal)
Reed canarygrass (Palaton, Venture) may be invasive in some areas
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Table A.2  Grass Type for Seed Mixtures
N0.        Seed Mixture                           Lbs/Acre          Lbs/1,000 Sq. Ft.
1. Kentucky Bluegrass 20 .46

Creeping red fescue 20 .46
Perennial ryegrass 5 .11

Total 45 1.03
2. Creeping red fescue 20 .46

Redtop 2 .05
Tall fescue 20 .46

Total 42 .97
3. Creeping red fescue 20 .46

Birdsfoot trefoil 1/ 8 .18
Tall fescue 20 .46

Total 48 1.10
4. Creeping red fescue 20 .46

Redtop 2 .05
Birdsfoot trefoil1/ 8 .18

Total 30 .69
5. Reed Canary Grass 20 .46

Redtop 5 .11
Total 25 .57

6. Reed canary grass 15 .34
Redtop 5 .11
Birdsfoot trefoil1/ 10 .23

Total 30 .68
7. Tall Fescue 15 .34

Perennial ryegrass 5 .11
Birdsfoot trefoil1/ 10 .23

Total 30 .68
8. Switchgrass 10 (PLS)2/ .23

Weeping lovegrass 3 .07
Little bluestem 10 (PLS)2/ .23

Total 23 .53
9. Creeping red fescue 10 .23

Crownvetch1/ or 15 .34
   Flat pea (30) (.69)
Tall fescue 15 .34
Redtop 2 .05

Total  42 - (57) .96 - (1.31)
10. Creeping red fescue 20 .45

Redtop 2 .05
Crownvetch1/ or 15 .34
Flat pea (30) (.69)

Total 37 - (52) .85 - (1.20)
11. Birdsfoot trefoil1/ 8 .18

Crownvetch1/ 15 .34
Creeping red fescue 20 .46

Total  43 .98
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Table A.2  Grass Type for Seed Mixtures (cont.)
N0.        Seed Mixture                           Lbs/Acre          Lbs/1,000 Sq. Ft.
12. Tall fescue 15 .34

Switchgrass 10 (PLS)2/ .23
Perennial ryegrass 5 .11
Crownvetch1/ 15 .34

Total 45 1.02
13. Crownvetch1/ or 10 .23

Flat Pea (30) (.69)
Switchgrass 5 (PLS)2/ .11
Perennial ryegrass 5 .11

Total 20 - (4) .45 - (.91)
14. Crownvetch1/ or 15 .34

Flat Pea (30) (.69)
Perennial ryegrass 10 .23

Total 25 - (40) .57 - (1.03)
15. Switchgrass 2 (PLS)2/ .05

Big Bluestem 4 (PLS)2/ .09
Coastal Panicgrass 2 (PLS)2/ .05
Caucasian bluestem 2 (PLS)2/ .05
Little Bluestem 2 (PLS)2/ .05

Total 12 .29
16. Tall fescue 20 .46

Flat Pea 30 .69
Total  50 1.15

17. Deertongue 10 (PLS)2/ .23
Birdsfoot trefoil1/ 8 .18
Perennial ryegrass 3 .07

Total 21 .48
18. Deertongue 10 (PLS)2/ .23

Crownvetch1/ 15 .34
Perennial ryegrass 3 .07

Total 28 .64
SHADY SITES
19. Creeping red fescue 50 1.15

Canada bluegrass or  50 1.15
Kentucky bluegrass

Total 100 2.30
20. Creeping red fescue 100 2.30
21. Creeping red fescue 50 1.15

Tall fescue 30 .69
Total 80 1.84

22. Creeping red fescue 20 .46
Flat Pea 30 .69

Total 50 1.15
23. Tall fescue 150 3.44

1/ Innoculate legume seeds, use four times recommended rate of inoculante when hydroseeding.
2/ Pure Live Seed (PLS): Warm season grass seed is sold and planted on the basis of pure live
seed. An adjustment is made to the bulk pounds of seed to compensate for inert material and
dead seed.
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TABLE A-3   TEMPORARY SEEDING (from USDA Soil Conservation services)

SEED Lb/Ac Lb/
1,000SF

Recommended
Seeding Dates

Remarks

Winter Rye 112 2.6 8/15-10/1 Good for fall seeding. Select a hardy
specie such as Aroostook Rye

Oats 80 1.8 4/1-7/1
8/15-9/15

Best for spring seeding. Early fall seedings
will die with the winter but mulch will
provide protection.

Annual
Ryegrass

40 0.9 4/1-7/1 Grows quickly but is of short duration. Use
where appearance is important. With
mulch, seeding may be done throughout
growing season.

Sudangrass 40 0.9 5/15-8/15 Good growth during periods of hot
weather.

Perennial 40 0.9 8/15-9/15
Good cover, longer lasting than annual
Ryegrass. Mulching will allow seeding
throughout growing season.

Temporary
mulch
with/out
without
seeding

0/1-4/1 Refer to TEMPORARY MULCHING BMP
and PERMANENT VEGETATION BMP

Tree and Shrub Species
Primarily for cover on sand and gravel sites: Bristly locust, rugosa rose,
seabuckthorn, and common juniper. Of these, bristly locust is the best where rapid
spread and development is needed to provide cover on steep banks or gullies. Rugosa
rose is non-native and may not be recommended and seabuckthorn spread readily and
may be invasive. The most vigorous is the bristly locust. Sweetfern can be used, if local
transplant material is available. Overseeding shrub plantings with perennial ryegrass at
10 to 15 pounds per acre will provide some protection against erosion while the shrub
planting is developing. Spacing of shrubs should be 4 feet x 4 feet, or 4 feet x 6 feet.
Primarily for wildlife food and cover: Use any of the above plants or crabapples, red
osier dogwood, highbrush cranberry, sumac species, thornapple, and mountain ash.
Primarily for screening: Eastern red cedar, crabapples, European and Japanese larch,
American arborvitea, red spruce, white spruce, Norway spruce, red pine and jack pine.
Note: Avoid exotic invasive species including Autumn Olive, Russian Olive and
Honeysuckle.
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APPENDIX B       MAINE HYDROGEOLOGIC SOIL GROUPS

HYDROLOGIC SOIL GROUPS, MAXIMUM PERMISSIBLE VELOCITIES and SUBSUFACE
INFLOW RATES FOR SOILS IN MAINE (USDA Soil Conservation Service)

Hydrologic Group A

Soil Name K factor
(10”-20”)

Permissible Velocity
Feet per second

Inflow Rate
cfs/1000 ft. (where
water table exists)

Bare Vegetated

Adams  (Windsor) .17 2.0 4.0 1.00
Colton  (Hinckley) .17 2.5 4.5 1.00
Dune Land .10 2.0 4.0 1.00
Hermon  (Gloucester) .10 2.5 4.5 1.00
Masardis .10 2.5 4.5 1.00
Pits, Gravelly .02 2.5 4.5 1.00
Pits, Sandy .15 2.0 4.0 1.00
Sunday  (Suncook) .15 2.5 4.5 1.00

Hydrologic Group B

Allagash .28 1.5 3.5 1.00
Au Gres .15 2.0 4.0 1.00
Bangor .28 1.5 3.0 .15
Berkshire  (Charlton) .32 1.5 3.0 .15
Caribou .24 1.5 3.0 .10
Croghan  (Deerfield) .17 2.0 4.0 .50
Danforth .15 2.0 3.5 .15
Duane .17 2.5 4.5 .50
Elliottsville .24 1.5 3.0 ----
Fryeburg  (Hadley) .49 1.5 3.0 .10
Groveton  (Agawam) .32 2.0 4.5 1.00
Lille .43 1.5 3.0 .10
Linneus .28 1.5 3.0 ----
Lovewell  (Winnooski) .49 1.5 3.0 .10
Machias .10 2.5 4.5 .50
Madawaska  (Ninigret) .28 1.5 3.5 .50
Monadnock .28 1.5 3.5 .15
Ondawa .37 2.0 4.0 .20
Penquis .32 1.5 3.0 ----
Perham .32 1.5 3.0 .10
Podunk .37 1.5 3.0 .15
Salmon  (Hartland) .64 1.0 2.5 .10
Sheepscot .10 2.5 4.5 .50
Shirley .15 2.0 3.5 .15
Skowhegan .17 2.0 4.0 .50
Stetson  (Merrimac) .10 2.5 4.5 1.00
Waumbek .17 2.5 4.5 1.00
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APPENDIX B  (Continued)
Hydrologic Group C

Soil Name K Factor
(10” – 20”)

Permissible Velocity
Feet per second

Inflow Rate
cfs/1000 ft. (where
water table exists)

Bare Vegetated

Becket .28 1.5 3.0 .10
Boothbay .49 1.5 3.0 .05
Brayton  (Ridgebury) .32 1.5 3.0 .10
Buxton  (Suffield) .49 1.5 3.5 .05
Canaan .17 2.0 3.5 ----
Charles  (Limerick .49 1.5 3.0 .10
Chesuncook .32 1.5 3.0 .10
Colonel .24 2.0 3.5 .10
Conant .24 2.0 3.5 .15
Cornish .49 1.5 3.0 .10
Crary .64 1.0 2.5 .10
Daigle .24 1.5 3.0 .10
Dixfield .24 2.0 3.5 .10
Dixmont .28 1.5 3.0 .15
Eldridge .24 1.5 3.0 .05
Elmwood .32 1.5 3.0 .05
Finch  (Saugatuck) .15 2.0 3.5 .15
Fredon .24 2.0 3.5 .15
Howland .24 2.0 3.5 .10
Kinsman .17 2.0 4.0 .15
Mapleton .20 2.0 3.5 ----
Marlow  (Paxton) .32 2.0 4.0 .10
Melrose .32 2.0 4.0 .10
Moosilauke  (Walpole) .24 2.0 4.0 .15
Naskeag .10 2.5 4.5 .15
Naumburg .17 2.0 4.0 .15
Nicholville
(Belgrade, Scio) .64 1.0 2.5 .10
Peru .32 2.0 3.5 .10
Plaisted .24 2.0 3.5 .10
Potsdam .64 1.0 2.5 .10
Red Hook .24 2.5 4.5 .15
Roundabout  (Raynham) .64 1.0 2.5 .05
Rumney .37 1.5 3.0 .15
Skerry .28 1.5 3.0 .10
Swanville (Canandaigua) .49 1.5 3.0 .05
Telos .32 1.5 3.0 .10
Tunbridge .20 2.0 3.5 ----
Westburry .24 1.5 3.0 .10
Winnecook .28 1.5 3.0 1.00
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APPENDIX B  (Continued)

Hydrologic Group D

Soil Name K factor
(10” – 20”)

Permissible Velocity
Feet per second

Inflow Rate
cfs/1000 ft. (where
water table exists)

Bare Vegetated

Abram ---- 2.0 3.5 ----
Aurelie .17 2.0 3.5 .10
Beaches .05 2.5 4.5 1.00
Benson .17 2.0 3.5 ----
Biddeford .32 1.5 3.0 .05
Burnham .28 1.5 3.0 .10
Easton .37 1.5 3.0 .10
Gouldsboro .37 1.5 3.0 .05
Lamoine .49 1.5 3.0 .05
Lyme  (Leicester) .32 1.5 3.0 .10
Medomak  (Saco) .49 1.5 3.0 .05
Monarda .28 2.0 3.5 .10
Peacham  (Whitman) .28 2.0 3.5 .10
Scantic .49 1.5 3.5 .05
Schoodic .17 2.0 3.5 ----
Searsport  (Scarboro) .17 2.5 4.5 .15
Washburn .24 2.0 3.5 .10
Whately .28 2.0 3.5 .05

Hydrologic Group B/D

(Atherton) .28 2.0 3.5 .15

Hydrologic Group C/D

Creasy .28 1.5 3.0 ----
Halsey .24 2.0 3.5 .15
Lyman  (Hollis) .32 2.0 3.5 ----
Mapleton,  Stony .20 2.0 3.5 1.00
Monson .24 2.0 3.5 ----
Swanton .32 1.5 3.0 .05
Thorndike .20 2.0 3.5 1.00

• Mesic soil names appear in parenthesis
• Miscellaneous land types are not assigned to a hydrologic group because of the soil’s variability.
• Organic soils and those soils mapped above an elevation of 2300 feet (cryic soils) do not appear on this

list as they will require special considerations.
• Soils with bedrock within 30” are not given inflow rates because of inadequate available cover for

underground drainage conduits. Exceptions to this are Winnecook, Mapleton, and Thorndike, which
are generally over bedrock that is rippable.

Sources
• Hydrologic Groups: Interpretation Record Sheets (SCS-SOI-5) SCS.
• Reference:  Water Management Guide – Part 1 – Drainage (SCS 1976). Since 1976, values for new

soils were established by comparing them to soils with similar properties.
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RESOURCES AND REFERENCES
For more information about erosion control, contact the following agencies or use the following
publications for reference.
• Soil and Water Conservation Districts. Check your local phone directory for SCS local offices

(US Govt - USDA Soil Conservation Service).
• USDA Natural Resources Conservation Service - State Office: USDA Office Building,

University of Maine, Orono 04473, Phone: 581-3446.
• Maine Department of Transportation, State House Station #16, Augusta, ME 04333, Phone:

289-3321.
• Maine Department of Environmental Protection, State House Station #17, Augusta, ME

04333.
• Water Bureau: Division of Environmental Evaluation & Lakes Studies, Phone: 289-3901.
• Land Bureau: Licensing and Review, Phone: 289-2111.
• Maine Department of Conservation, Land Use Regulation Commission (LURC), State House

Station #22, Augusta, ME 04333, Phone: 289-2631 (for unorganized areas).
• Maine Department of Inland Fisheries and Wildlife, State House Station 41, Augusta, ME

04333, Phone: 289-3371.
• US Army Corps of Engineers, Maine Project Office, RR5 Box 1855, Augusta ME 04330,

Phone: 623-8367 or 623-8124.
• "Erosion Control on Logging Jobs", The Land Use Handbook Section 6, Maine Department of

Conservation, Land Use Regulation Commission, State House Station 22, Augusta, ME
04333, Phone: 289-2631.

• "Low Cost Shore Protection...a Property Owner's Guide", US Army Corps of Engineers,
Maine Project Office, RR5, Box 1855, Augusta, Maine 04330, Phone: 623-8367.

• "Connecticut Guidelines for Soil Erosion and Sediment Control", Council on Soil and Water
Conservation, Room 239, State Office Bldg., 165 Capitol Avenue, Hartford CT 06106, Phone:
(203) 566-7234.

• “Best Management Practices for Forestry: Protecting Water Quality”, Maine Forest Service,
2003.

• "Rhode Island Erosion and Sediment Control Handbook", Rhode Island State Conservation
Committee, 9 Hayes Street, Providence, RI 02908, Phone: (401) 277-3162.

• Virginia Erosion and Sediment Control Handbook, Division of Soil and Water Conservation,
Virginia Dept. of Conservation & Historic Resources, 203 Governor St., Suite 206, Richmond,
VA 23219, Phone: (804) 786-2064.

•  “Field Manual on Sediment and Erosion Control Best Management Practices for Contractors
and Inspectors” by Jerald S. Fifield, Forester Press, 2001

• Linking Stormwater BMP Designs and Performance to Receiving Water Impact Mitigation”
ASCE, 1801 Alexander Bell Drive, Reston, VA20191-4400.

• Erosion Draw, 3.0, Erosion Control standards and Construction Drawings, Salix-Applied
Earthcare, 3141 Bechelli Lane, Redding, CA 96002, (530)224-0878.
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2.0 PROJECT DESCRIPTION 

This SAP for the Interim Removal Actions at OU2, DRMO Impact Area, Portsmouth Naval 
Shipyard, Kittery, Maine, has been prepared by Shaw for the Department of the Navy, NAVFAC 
Mid-Atlantic under Contract Number N62470-08-D-1007, CTO WE03.  The following sections 
of this SAP describe the general scope of the project, current remedial and monitoring activities, 
and procedures involved in sample collection and analysis.  

2.1 SCOPE OF WORK 

The objective of this removal action is to mitigate the unacceptable risks to human health from 
direct contact with contaminated soil by excavating and removal of soil to an approximate depth 
varying from 6 inches to 2 feet.  Approximately 4,200 cubic yards of contaminated soil will be 
excavated, transported, and disposed of to a permitted off-site facility.  The site will be restored 
utilizing common fill and topsoil procured from an off site source. 

The sampling task encompasses four types of sampling events: 

• Investigative sampling to further delineate the area of excavation. 
• Confirmation sampling after the excavation of soil to ensure that the Preliminary 

Remediation Goals (PRGs) have been met. 
• Disposal sampling to determine if the excavated soil is not hazardous as per Resource 

Conservation and Recovery Act (RCRA) 40 Code of Federal Regulations (CFR) 261 
6/96. 

• Fill Material sampling prior to placement at the site to ensure that the material is 
acceptable for use. 

The contaminants of concern within the OU2, DRMO Impact area are copper and lead.  The 
PRGs for the project are to achieve levels of copper below 3,100 milligrams per kilogram 
(mg/kg) and levels of lead below 400 mg/kg.  

Three Tables are included within this document which outline the protocol for the sampling 
events.  These tables are as follows: 

• Table 1 – Analytical Requirements – Table outlines the sample types, sizes, sample hold 
times, and containers to be collected.  Table also details the Analytical Group and 
Method. 
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• Table 2 – Sampling Locations and Methods/Standard Operating Procedures (SOP) 
Requirements Table – Table outlines the sample nomenclature, matrices to be sampled, 
sample depths, and frequencies.  This table also indicates the SOPs required for each 
sample. 

• Table 3 – Reference Limit and Evaluation Table – Table dictates the laboratory methods, 
precision, and accuracy for each analyte. 

Prior to sampling these tables should be reviewed to ensure that the proper materials and 
protocols are in place to ensure successful sampling.  The laboratory selected should meet or 
exceed the requirements outlined within these tables.  

2.1.1 Investigative Sampling 

Prior to the excavation, investigative samples will be collected to further delineate the lateral 
boundaries of the excavation.  Grab soil samples will be collected from a depth interval of 0 to 6 
inches and 1 foot to two feet below the top of the soil using a hand auger at the points indicated 
as shown on Figure 6.  Lateral extent samples will be collected from the perimeter of the 
excavation area at approximately a 20 foot lateral spacing, representative of the areas up gradient, 
down gradient, and cross gradient of the excavation area. The samples will be analyzed for 
Copper and Lead by SW-846 6010B. 

If the concentrations are equal, to or below the PRGs for the Copper and Lead then the 
boundaries of the excavation have been established and excavation can begin.   

If the concentrations exceed the PRGs for the Copper and Lead then the boundaries for 
contamination have not been located and additional samples may be required to determine those 
boundaries.  Additional samples may be collected, with approval and direction from the Navy 
Remedial Project Manager (RPM), at intervals of 10 feet laterally from the initial sampling point 
until clean margins are established. 

2.1.2 Waste Characterization Sampling 

Soil samples will be collected in-situ for the material to be excavated to characterize the soil for 
disposal.  The area of proposed excavation will be laid out into grids that will represent 
approximately 500 cubic yards of soil when excavated to a depth 0 to 2 feet.  The purpose of the 
five point composite is to characterize the soil to be excavated by collecting a sample that would 
represent the average concentration of the soil to be disposed.  Discrete sample points from 
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varying depths will be used to create the five-point composite sample, not to exceed the depth of 
the bottom of the excavation.  Hydraulic excavation will be used to collect these individual 
sample aliquots before compositing.  The individual aliquots will be collected, transferred to a 
disposable aluminum pan, and composited per the Shaw SOP.  Waste Characterization samples 
will be collected as follows: 

Five-point composite samples will be collected in-situ at one per 500 cubic yards of soil.  
Appropriately sized grids will be laid.  Five random in-situ grab samples will be taken from 
within each of the grids and will be composited to serve as the five point composite sample.  
Equal sample volume from each of the grab samples will be used to form the composite sample.  
Each grab sample will be staked and it will be noted in the sample logbook which grabs were 
used to form the composite sample.     

Composite soil samples will be collected in-situ from the area to be excavated and analyzed for 
full toxicity characteristic leaching procedure (TCLP) parameters as listed in Table 1, 
polychlorinated biphenyls (PCBs), RCRA characteristics and total petroleum hydrocarbons 
(TPH) to characterize the material for disposal.  The analytical data will be compared to TCLP 
Maximum Contaminant Concentrations (40 CFR 261 6/96), PCB limits and TPH limits to 
determine if the concentrations exceed the regulatory requirements for land disposal.  Sample 
analysis and frequency may change subject to the permits of the off-site disposal facility at 
minimum the sampling as described above will occur.  

If the TCLP concentrations exceed the TCLP Maximum Contaminant Concentrations and or 50 
milligrams per kilograms (mg/kg) of total PCBs and or the TPH concentrations exceed 3,000 
mg/kg then the soil is classified as a hazardous material and it must be stabilized or transported 
to a permitted hazardous waste facility.  Should this occur, the Navy will be notified of the 
change in conditions.  Additional subdividing of the area and sample analysis for the constituent 
that exceeded the TCLP Maximum Contaminant Concentrations may be required.  

If the TCLP concentrations do not exceed TCLP, RCRA characteristics and TPH maximum 
contaminant concentrations and are equal to or less than 50 mg/kg of Total PCBs or 3,000 mg/kg 
of TPH then the material is not hazardous and can be excavated and transported to a permitted 
non-hazardous landfill. 

Results of the soil samples shall be reviewed by Shaw’s Program Chemist, and sent to the 
disposal facility for review.  The disposal facility shall review the results of the testing and 
confirm there ability, or lack thereof to dispose of the soil adequately. 
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2.1.3 Confirmation Sampling 

Following the excavation, confirmation soil samples will be collected.  The frequency of the 
confirmation soil samples will consist of one 5-point composite soil sample (four corners, and 
one center) from the bottom of the excavation per 500 square feet to encompass vertical 
excavation and one 4-point composite soil from every 20 linear feet of the sidewall to encompass 
the horizontal excavation.  The samples will be analyzed for Copper and Lead by SW-846 
6010B.  The results from the laboratory will be an average concentration of 5 or 4 point field 
composited and homogenized samples, and will be compared to the PRGs.   

 

Contaminant of Concern PRG (mg/kg) 

Copper 3,100 

Lead 400 

If the concentrations are equal to or below the PRGs then no further excavation is required.  
Backfilling and restoration may begin. 

If the concentrations exceed the PRGs then additional material will be excavated from the either 
bottom and or the sidewalls.  An additional 2 feet of material will be excavated from the 
excavation bottom and or an additional 2 feet of material will be excavated laterally from the 
sidewalls.  The newly excavated area will only be sampled for those constituents of concern that 
exceeded the PRGs in the prior sampling and those results compared to the PRGs.  After two 
iterations of the above process, if the constituents’ concentrations still exceed the soil 
remediation goals, then excavation activities will halt and NAVFAC personnel will be notified 
for evaluation and decision as to how to proceed.  The decision (if warranted), will be 
documented and detailed in the Construction Completion Report.   

2.1.4 Fill Material Sampling  

For fill material (material brought on site to restore site grading, including topsoil and common 
fill), one five point composite soil sample will be collected from each type of fill material (i.e. 
topsoil, clay, sand) for each material source.  Additional sampling and testing will be required if 
more than 1,000 cubic yards is to be imported from the approved source.  Fill material samples 
will be analyzed for the clean fill requirements as listed in Table 3.   
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If the concentrations are equal to or less than the Regional Screening Limits (RSLs) for 
Residential use listed in Table 3, equal to or less than the PRGs for copper and lead Mercury, and 
Silver, then the material is considered acceptable for use.  An exceedance of RSL does not 
prohibit the use of the source, the source will be considered acceptable with the approval of the 
Navy RPM and the partnering team. 

If the concentrations exceed the PRGs for constituents of concern then the material is rejected 
and will not be used at the site.  If the concentrations exceed the analytical requirements listed in 
Table 3 for the RSLs for Residential use then the material may be rejected at the discretion of the 
Navy RPM.  When any material is rejected, another source of material will be located.  The new 
source of material will be sampled.  All results of these samples shall be evaluated by the project 
team and approved by the Navy RPM prior to placement. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

All project personnel, including field, laboratory, and subcontractor personnel are subject to the 
requirements of this SAP.  Following is an overview of responsibilities provided for this scope of 
work. 

3.1 PRIMARY CONTRACTOR TASKS 

The Shaw Project Manager (PM) serves as the focal point for control of all project activities.  
The PM will be supported by the project team which will provide reviews, guidance, and 
technical advice on project execution issues.  The project team will consist of supervisory, health 
and safety, technical, and Quality Assurance (QA)/Quality Control (QC) staff members to ensure 
safe and compliant progress of the removal actions.  Individuals of the project team each have 
specific responsibilities involving adherence with the Statement of Work (SOW), Site Health and 
Safety Plan (SHSP), and the SAP. 

3.2 SUBCONTRACTOR ACTIVITIES 

The selection of qualified subcontractors will be in accordance with Shaw procurement and QA 
procedures.  The bulk of the work will be accomplished by Shaw personnel, but a selection of 
environmental laboratories for Navy work have been procured and coordinated based on capacity 
and capability.  Shaw performs quality checks to determine that the subcontractors have fulfilled 
the procurement requirements necessary to perform site or off-site activities.  All subcontractors 
will be required to follow the procedures of the SAP. 

 

3.2.1 Analytical Laboratory and Laboratory Certification 

Accutest Laboratories, Inc. has been chosen to complete the analytical requirements.  Accutest 
has current National Environmental Laboratories Accreditation Conference (NELAC), and a 
Navy approval letter.  Accutest will provide to Shaw copies of all current certifications prior to 
project start up. 

 

3.3 QUALIFICATIONS AND TRAINING OF PERSONNEL 

Personnel assigned to the project, including field personnel and subcontractors, will be qualified 
to perform the tasks to which they are assigned.  Said personnel will meet requirements set forth 
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in OPNAVINST 5090.1B 25-5.8.  This includes but is not limited to basic sampling techniques; 
field testing methodology, task-specific sampling methods, maintenance of environmental 
paperwork, and how to avoid cross contamination.  In addition to education and experience, 
specific training may be required to qualify individuals to perform certain activities.  Training 
will be documented appropriately and the forms placed in the project file as a record.  Project 
personnel will receive an orientation to the full SAP and the SHSP as appropriate to their 
responsibilities before participation in project activities.  Training of field personnel will be 
provided by the Site Superintendent, the QA Officer, or by a qualified designee.   
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4.0 SAMPLING PROCEDURES OVERVIEW 

4.1 PURPOSE 

The sampling events for this project may include, but are not limited, to the following: 

• Investigative Samples, 
• Waste Characterization Samples, 
• Confirmatory Samples, 
• Common Fill, Back Fill, and Top soil sampling prior to soil placement. 

Sampling procedures will be compliant with the United States Environmental Protection Agency 
(EPA), state, and applicable United States Department of Defense (DoD) specifications.   The 
matrix and required analytical will determine which sample collection procedure(s) is 
appropriate.  Section 5 provides specific techniques to be used when collecting, soil/debris and/or 
waste samples.   

4.2 PREPARATIONS FOR FIELD SAMPLING 

The Site Superintendent will oversee procurement of all required sampling equipment (Table 
4.2).  Where feasible, single-use disposable equipment will be used to minimize decontamination 
time and effort.  For events requiring bailers and tubing, Teflon

The Project Chemist or appropriate representative will notify the chosen laboratory to provide 
EPA-approved sample bottles, preservative, and shipping containers.  The laboratory may also be 
requested to provide deionized (di) water for decontamination of equipment, trip blanks, Chains-
of-Custody, custody seals, and approved packing material to protect sample bottles during transit. 

 and/or silicone will be used.  
Where metal equipment is to be used for soil sample collection and/or compositing, the augers, 
bowls, spoons, etc. will be made of stainless steel. 
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TABLE 4.2 
Equipment and Supplies Checklist 

 

Equipment Required Calibration Comments 
    
Materials    
Paper towels     
Trash bags     
Aluminum foil     
De-ionized water     
Alconox    detergent   
Plastic sheet     
Nylon rope     
Teflon    bailers   
Teflon    or silicone tubing   
Cooler     
Ice     
Baggies     
Bubble wrap     
Stainless steel bowl     
Forceps     
1:1 HNO   3   
Appropriate PPE    PPE - personal protective 

equipment 
1.1.1.1.1 Instruments    
Dual interface probe     
PID or FID     PID – photo ionization 

detector 
FID - flame ionization detector 
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4.3 HEALTH AND SAFETY PROGRAM 

A Site Health and Safety Specialist (SHSS) will be assigned to oversee compliance of the 
remedial plans with Occupational Safety and Health Administration (OSHA) regulations.  The 
SHSS is responsible for writing and maintaining a SHSP.  He/she will ensure that the SHSP is 
available to all site personnel prior to beginning work.  A sign-off form will be maintained with 
the site copy of the SHSP to indicate that personnel have read the document and are aware of its 
implications. 

4.4 SAMPLE CUSTODY AND DOCUMENTATION 

Sample custody can be defined as physical possession of samples, having samples within visual 
range, or having samples located in a restricted access area.  Sample possession during all 
sampling efforts must be traceable from the time of collection until the results are verified and 
reported.  The sample custody procedures provide a mechanism for documentation of all 
information related to sample collection and handling.  The primary piece of documentation to 
ensure sample custody is the Chain of Custody Form.  Shaw personnel are responsible for 
providing evidence of sample custody from the time of collection until the laboratory receives the 
samples.  The laboratory will be able to provide documentation of sample custody from that 
point to sample disposal. 

As part of appropriate documentation, all sample bottles will be adequately labeled.  The label 
will present sample identification and collection information.  It will be pre-printed from the 
sample tracking system or completed with indelible ink.  At a minimum, all sample labels will 
include the following sample information: 

• Field sample location and unique sample identifier, 
• Project name and number, 
• Analysis requested for each bottle, 
• Method of preservation for each bottle, 
• Date and time of collection, 
• Initials of sample technician. 

A sample numbering system will be utilized in the field to uniquely identify each sample 
collected in support of Kittery.  The sample number will be traceable to the site, location, and 
depth (where applicable).  The sample identification and description will be recorded by the Site 
Superintendent or representative in the sample collection logs. 
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4.4.1 Field Custody Procedures 

The sampling team with the Site Superintendent will maintain overall responsibility for the care 
and custody of the collected samples until they are transferred or properly dispatched to the 
fixed-base laboratory.  All shipping or sample transfer activities will be documented. 

Transfer of custody and shipping procedures will include: 

• The Site Superintendent instructing sampling team personnel in the proper chain of 
custody  procedures before sampling begins, 

• A chain of custody entry made in the field for each sample.  This document will 
accompany the samples in shipment, and a copy will be maintained at the site for 
placement in the project files at the conclusion of field activities.  The custody of 
individual sample containers will be documented by recording each sample identification 
and the number of bottles on the appropriate chain of custody form, 

• Chain of custody records initiated in the field will be placed in a plastic bag and taped to 
the underside of the top of the shipping cooler used for sample transport, 

• Each time responsibility for custody of the sample changes, the new custodian will sign 
and date the record, 

• All coolers must be secured at the site with two custody seals prior to transport.  Custody 
seals should be signed and dated by the person relinquishing custody of the samples being 
shipped.  They should be placed over the opening of each cooler so that the cooler cannot 
be opened without breaking the seal. 

4.4.2 Laboratory Custody Procedures 

All samples to be analyzed by the fixed-base laboratory will be shipped via overnight courier 
service.  Upon receipt, a representative of the laboratory shall check the integrity of the custody 
seals, then locate, sign, and date the chain of custody.  The laboratory is responsible for verifying 
that the chain of custody and containers are in agreement.  The chain of custody, a Cooler 
Receipt Form, and information regarding any discrepancies between the chain of custody and 
bottle labels will be faxed to the Project Chemist prior to preparation for analysis.  The 
Laboratory Information Management System will provide evidence of sample custody from 
receipt by the laboratory until appropriate disposal. 
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4.5 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 

Samples must be placed in sample containers certified by the manufacturer to be pre-cleaned to 
EPA specifications.  Containers provided by the fixed-base laboratory will be compatible with 
the matrix and intended analysis, and properly prepared and preserved to maintain sample 
integrity.  Table 1 specifies the types of containers needed for each analytical method and matrix. 

Physical and chemical preservation includes techniques designed to stabilize the concentrations 
of analytes in the sample matrix during the time from sample collection through preparation and 
analysis.  All samples shall be preserved by cooling to 4 degrees Celsius (°C) + 2°C immediately 
after sample collection.  Whenever possible, chemical preservatives will come prepared from the 
laboratory. The final pH of the chemically-preserved samples will be checked using pH paper 
and the result recorded.  The pH paper will not be dipped into the sample container to measure 
pH, but an aliquot of sample shall be removed for pH testing and then properly disposed.  If the 
pH check indicates pH adjustment is necessary, additional preservative will be added to attain the 
correct sample pH. 

A sample holding time establishes the recommended maximum time that a sample may be held 
under preservation before extraction and analysis without compromising sample 
representativeness.  Preservation techniques and holding times are standardized by the EPA 
according to analytical method.  Table 1 summarizes the latest information on preservation 
techniques and holding times for the requested analyses. 

Chemical preservation is not usually recommended for solid matrix samples.  Unpreserved 
samples that require preservation by the laboratory should be indicated on the sample label and 
should be flagged on the chain of custody to identify these samples to the laboratory receiving 
personnel as requiring special handling. 

4.6 SAMPLE PACKAGING AND SHIPMENT 

Samples that are collected for off-site laboratory analysis that require overnight shipment will be 
generally prepared by: 

• Sealing the container in an outer ziplock storage bag. 
• Securely wrapping and taping each collected bottle in bubble wrap (or other similar 

shock-adsorbing material). 
• A temperature blank will be included in each cooler.  The temperature will be recorded 

upon receipt at the laboratory to verify sample temperatures during transport. 
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• When collecting volatile samples, including gasoline range organics (GRO) samples, the 
field personnel will include trip blanks in each of the coolers containing volatile samples. 

At least three sides of the container must be wrapped or surrounded with material when placing 
the samples into the shipping cooler.  Adequate ice will be placed in doubled Ziplock bags and 
added to the cooler around and over the top of the sample containers to form a cooling layer to 
help ensure proper preservation during shipment.  In addition, most samples will have been pre-
cooled to the desired temperature prior to packing for shipment.   

Trip blanks are volatile bottles that have been prepped by the laboratory using laboratory grade 
water and are shipped with the field sample containers, and returned unopened to the laboratory 
for volatile analysis.  Trip blanks are used to indicate if any contamination during shipment of 
containers to the field, storage of containers at the site, or shipment from the site to the laboratory 
has occurred.  Trip Blanks will be included in each cooler used for shipping volatile samples.  If 
more than one cooler will be sent on a given day; each cooler should contain a set of Trip Blank 
samples.  To minimize the number of Trip Blanks being analyzed, care should be taken to place 
all volatile samples in one cooler.   

Temperature blanks are nalgene bottles containing water that will be included in each sample 
cooler.  Upon receipt at the laboratory, the temperature will be recorded to verify the sample 
temperatures during transport.  Completed and signed Chain of Custody documents will be 
placed into the cooler in a protective Ziplock bag and taped to the underside of the cooler lid.  A 
minimum of 2 custody seals will be applied across the opening of the cooler and the lid secured 
by wrapping the cooler with clear plastic packing tape.  The cooler will then be ready for 
shipment according to the methods required by the overnight delivery service.  At a minimum, 
the laboratory address, telephone number, and contact name should be included on the original 
air bill and, if multiple packages are sent, on each sample cooler. 

At all times from the point of sample collection in the field through storage, inventory, prepara-
tion, and shipment, the samples must remain sealed, protected from sources of contamination, 
and adequately preserved by chilling. 

As shipping regulations are subject to frequent updates without notification, the sample 
technician should, at least quarterly, petition a set of applicable shipping regulations from the 
overnight shipper to be assured of regulatory compliance. 
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4.7 DECONTAMINATION 

All reusable equipment that may directly or indirectly contact samples shall be cleaned in a 
designated decontamination area.  In addition, the contractor shall take care to prevent the sample 
from coming into contact with potentially contaminating substances, such as tape, oil, engine 
exhaust, corroded surfaces, or dirt.  To minimize the possible contribution of even trace levels of 
contamination from sampling equipment, adequate decontamination must be completed prior to 
each use of the equipment.  Sampling and drilling devices shall be scrubbed with a solution of 
potable water and Alconox

4.8 DATA MANAGEMENT AND REPORTING 

, or equivalent laboratory-grade detergent.  The equipment will then 
be rinsed with copious quantities of potable water followed by a di water rinse.  If equipment has 
come in contact with oil or grease, it will be rinsed with pesticide-grade methanol followed by 
pesticide-grade hexane.  The equipment will be air-dried on a clean surface.  If the sampling 
device shall not be used immediately after decontamination, it shall be wrapped in oil-free 
aluminum foil.  Decontamination fluids shall be collected in appropriate storage containers.  
These will be sampled for characterization and disposal by an approved facility. 

To ensure the integrity of sample analytical data from the time of collection in the field to the 
tabulation of results, data documentation protocols will be implemented.  This will include 
providing sample labels, chain of custody records, field information forms, and data collection 
records to document field information; and comparing laboratory analysis reports with tabular 
displays and graphic displays to evaluate the accuracy of data transfer.  All data produced by the 
laboratory will be required to undergo several levels of review, which will include two levels of 
management review at the laboratory.  The laboratory will review the data packages internally for 
completeness and verify that all of the required forms and raw data are included for each data 
package type.  The Shaw Chemist will verify that data has been received for all samples that have 
been sent to the laboratory.  An evaluation of this data will be performed to determine whether 
the laboratory met the QC requirements for the analytical as stated in the analytical methods and 
laboratory SOPs.  A report will be prepared summarizing the data collection and the analytical 
results for each sampling event. 
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5.0 SOIL/SEDIMENT SAMPLING 

5.1 PURPOSE 

This section identifies the steps and technical areas that will be encountered in conducting a 
soil/sediment sampling program.  The role of a sampling run is identified along with procedures 
that will guide the sample technician in conducting a compliant program.  

5.2 GENERAL SAMPLING PROCEDURES 

All sampling events should be well planned and coordinated with the PM, the Site 
Superintendent, and the Project Chemist as required by this SAP.  All target analyte lists should 
be reviewed with both the laboratory that will perform the analysis and the sample technician(s).   

Sampling personnel are critically important to sampling program success, since the sample 
technician is often in the best position to detect areas of suspicion.  Even sophisticated sampling 
procedures should not be relied upon to replace good judgment and common sense on the part of 
sampling personnel in discerning the difference between routine and extreme case scenarios.  
Sampling personnel must be alert to unusual conditions in their surroundings such as dead 
animal or plant life, odors not normally associated with an area, and changes in the visual 
appearance of the location to be sampled. 

Samples will be collected using a stainless steel trowel, a split-spoon sampler, hand auger, or 
disposable syringe (Terracore).  All sampling equipment that may come into contact with 
samples or sampling surfaces will be constructed of stainless steel, borosilicate glass, or Teflon

Samples collected for analysis shall be collected using a steel trowel, split spoon sampler, or a 
hand auger.  After these samples are collected they will be homogenized as thoroughly as 
possible in a stainless-steel bowl.  Samples for the analysis of volatile organic compounds 
(VOCs) and GRO shall be collected using the disposable syringe (Terracore).  Samples shall be 
collected according to the SOPs Shaw has developed, and that are approved by the Navy, and 
shall be placed in the appropriate sample containers, labeled with proper identification, and 
packed in a cooler with ice pending shipment to the laboratory.  To maintain integrity, samples 
collected in the field must be placed in a dedicated sample ice chest, on ice, and chilled to 4ºC + 

.  
All equipment used for collection, transfer, and homogenization will be properly decontaminated 
before collecting samples and between sampling locations. 
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2ºC from the time of collection until receipt by the laboratory for analysis. (See Shaw QA/QC 
Portal for SOPs) 

5.3 SAMPLE COLLECTION OF CONFIRMATION AND WASTE DISPOSAL SAMPLES 

All waste soil samples will be visually classified and documented on a sample collection log.  
The Site Superintendent will identify the method for sampling based on the task-specific SAP.  
The following sample procedure is applicable: 

Samples shall be collected in accordance with the SOPs Shaw has developed, in appropriate type 
jars as detailed in the SOPs, taking care to minimize headspace as much as possible, and then 
labeled and stored in a cooler at 4°C.  No duplicate samples or equipment blank samples are 
required for waste disposal samples.  . 

All sample documentation and chain of custody procedures outlined in Section 4.4 should then 
be followed.  After proper documentation has been performed, sample packaging and shipping as 
outlined in Section 4.6 of this document should be completed.
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6.0 DATA VERIFICATION/VALIDATION 

All investigative data and all final confirmation laboratory data will be validated at 100% at 
Level III and only 10% of the final confirmation sample sets below the project remediation goals 
will be validated at Level IV as described in EPA/240/R-02/004 dated November 2002 modified 
to use the quality control limits as described in DoD QSM 4.1 and SW-846 methodology.
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Table 1 
Analytical Requirements Table 

 

Matrix Analytical Group Analytical and Preparation Method 
 
Sample 

Size 

Containers 
(number, size, and 

type)1 

 
Preservation 

Requirements 
 (chemical, 

temperature, 
light 

protected) 

Maximum Holding 
Time  

(preparation / 
analysis) 

Delineation and Confirmation-Soil Samples 
Soil Copper SW-846 3050B 6010B 2 grams 

(1)-4oz jar Cool 4ºC ±  2ºC 6 months 
Soil Lead SW-846 3050B 6010B 2 grams 

Aqueous – Blanks Copper SW-846 3010B 6010B 
1000 mls (1) 1-L nalgene bottle 

Cool 4ºC ±  2ºC, 
pH <2 with 1:1 

HNO3 
6 months 

Aqueous – Blanks Lead SW-846 3010B 6010B 

Fill Material-Soils 

Soil TCL VOC SW-846 5035A 8260B 15 grams 

(3) 5g EnCore Samplers or (1) 
pre-weighed vial with MeOH 

and (2) pre-weighed vials with 
di water2 

Cool 4ºC ±  2ºC 
48 hours to 

preservation(if not field 
preserved)/14 Days 

Soil TCL SVOC SW-846 3545A 8270C 30 grams 

(3)-8oz jar 

Cool 4ºC ±  2ºC 14 days / 40 days 
Soil TCL Pesticides SW-846 3545A 8081A 30 grams Cool 4ºC ±  2ºC 14 days / 40 days 
Soil Total PCB’s SW-846 3545A 8082 30 grams Cool 4ºC ±  2ºC 14 days / 40 days 
Soil TAL Metals – ICP SW-846 3050B 6010B 2 grams Cool 4ºC ±  2ºC 6 months 
Soil Metals – Mercury SW-846 3050B 7471A 2 grams Cool 4ºC ±  2ºC 28 days 
Soil Cyanide, Total SW-846 9012 15 grams Cool 4ºC ±  2ºC 14 Days 
Soil Maine DRO Maine 30 grams Cool 4ºC ±  2ºC 14 days / 40 days 

Soil Maine GRO Maine 15 grams 

(3) 5g EnCore Samplers or (1) 
pre-weighed vial with MeOH 

and (2) pre-weighed vials with 
di water2 

Cool 4ºC ±  2ºC 
48 hours to 

preservation(if not field 
preserved)/14 Days 

Trip Blanks / 
Aqueous TCL VOC SW-846 8260B 120 mls (3) 40 ml VOC vials Cool 4ºC ±  2ºC, 

pH <2 14 days 
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Table 1 

Analytical Requirements Table 
 (Continued) 

 

Matrix Analytical Group Analytical and Preparation Method 
 
Sample 

Size 

Containers 
(number, size, and 

type)1 

 
Preservation 

Requirements 
 (chemical, 

temperature, 
light 

protected) 

Maximum Holding 
Time  

(preparation / 
analysis) 

Waste Characterization Samples – Soils3 

Disposal Soil TCLP Volatiles SW-846 1311 5030B 8260B 30 grams (1)-4 oz glass jar Cool 4ºC ±  2ºC 14 days to leaching/14 
Days 

Disposal Soil TCLP Semivolatiles SW-846 1311 3510C 8270C 30 grams 

(3)-8oz jar 

Cool 4ºC ±  2ºC 
14 days to leaching 

7 days / 40 days 

Disposal Soil TCLP Pesticide SW-846 1311 3510C 8081A 30 grams Cool 4ºC ±  2ºC 14 days to leaching 
7 days / 40 days 

Disposal Soil TCLP Herbicides SW-846 1311 3510C 8151 30 grams Cool 4ºC ±  2ºC 14 days to leaching 
7 days / 40 days 

Disposal Soil TCLP Metals ICP SW-846 1311 3010A 6010B 
30 grams 

Cool 4ºC ±  2ºC 180 Days 
Disposal Soil TCLP Metals Hg SW-846 1311 7470A Cool 4ºC ±  2ºC 28 days 
Disposal Soil Reactive Cyanide SW-846 7.3.3.2 15 grams Cool 4ºC ±  2ºC 14 Days 
Disposal Soil Reactive Sulfide SW-846 7.3.4.2 15 grams Cool 4ºC ±  2ºC 14 Days 
Disposal Soil Ignitability (Flashpoint) SW-846 1010 5 grams Cool 4ºC ±  2ºC 14 Days 
Disposal Soil Corrosivity as pH SW-846 CHAP7/9045 5 grams Cool 4ºC ±  2ºC Immediate 
Disposal Soil Total PCB’s SW-846 3550B 8082 30 grams Cool 4ºC ±  2ºC 14 days / 40 days 
Disposal Soil Maine DRO SW-846 3550B 8015M 30 grams Cool 4ºC ±  2ºC 14 days / 40 days 

Disposal Soil Maine GRO SW-846 5035A 8015B 15 grams 

(3) 5g EnCore Samplers or 
(1) pre-weighed vial with 

MeOH and (2) pre-weighed 
vials with di water2 

Cool 4ºC ±  2ºC 
48 hours to preservation(if 

not field preserved)/14 
Days 

1Sample size is a minimum; the containers listed will be filled to compensate for any required re-analysis or re-extractions.  For samples requiring Matrix 
Spike(MS)/Matrix Spike Duplicate(MSD) containers listed should be tripled. 
2Encore sampler or laboratory equivalent sampling container with field preservation. 
3Sample analysis and frequency may change subject to the permits of the off-site disposal facility at minimum the sampling as described above will occur.  These results 
will be evaluated against the TCLP Maximum Contaminant Concentrations (40 CFR 261 6/96) as part of the waste profiling to ensure proper disposal to an approved off-
site facility prior to being loaded into dump trucks for disposal at a Navy-approved disposal facility. 
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Table 2 
Sampling Locations and Methods/SOP Requirements Table 

 

Sampling Location / 
ID Number Matrix Depth 

(ft) Analytical Group 
Number of 
Samples 

(identify field 
duplicates) 

Sampling SOP 
Reference Rationale for Sampling Location 

Investigative Samples for Delineation of the Excavation Area 

133533-CONF-FLR-NNN Soil Various Copper and Lead SW-846 
6010B 

~TBD 
Grab Samples 

Sample Homogenization, 
9/08/08, SOP EI-FS010 

Trowel/Spoon Soil 
Sampling, 9/11/06, EI-

FS101 
Hand Auger Sampling, 
9/08/09 SOP EI-FS-100 

Confirm that the remediation goals have been met. 

Confirmation Soil Samples 

Floor of excavation/ 
133533-CONF-FLR-NNN 

Soil Floor 

Copper and Lead SW-846 
6010B 

~TBD 
(1 five-point 

composite per 500 
ft2)  

Sample Homogenization, 
9/08/08, SOP EI-FS010 
Compositing, 9/08/06, 

SOP EI-FS011 
Trowel/Spoon Soil 

Sampling, 9/11/06, EI-
FS101 

Hand Auger Sampling, 
9/08/09 SOP EI-FS-100 

Confirm that the remediation goals have been met. 

Wall of excavation/  
133533-CONF-PER-NNN 

Soil Wall 

~TBD 
(1 four-point 

composite per 20 
linear feet, if less 

sidewall is less than 
20linear feet than 1 
sample per sidewall 

will be collected) 

Confirm that the remediation goals have been met. 

Blanks/– Water 
133553-FB-NNN 
133533-EB-NNN 

Field 
Blanks 

Equipment 
Blanks 

NA Copper and Lead SW-846 
6010B 

~TBD 
(1 per 20 
samples) 

Decontamination of 
Contact Sampling 

Equipment, 9/08/06, 
SOP EI-FS014 

Confirm no contamination from bottles and or introduced during sample 
collection, storage, and transport; assess the adequacy of the 
decontamination process, also a clean sample exposed to sampling 
conditions, transported to the laboratory, and treated as an 
environmental sample. 
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Table 2 
 Sampling Locations and Methods/SOP Requirements Table 

(Continued) 
 
 

Sampling Location / 
ID Number 

 
Matrix 

 
Depth 

(ft) 

 
Analytical Group 

 
Number of 

Samples (identify 
field duplicates) 

 
Sampling SOP 

Reference 

 
Rationale for Sampling Location 

Disposal Soil 
133533-CS-NNN 

Soil -- 

Full TCLP (VOCs, 
SVOCs, Herbicides, 

Pesticides, Metals), TPH 
DRO/GRO, PCBs, 

reactive cyanide and 
sulfide, corrosivity, 

ignitability 

TBD 
(five point composite 

samples) 

Sample Homogenization, 
9/08/08, SOP EI-FS010 
Compositing, 9/08/06, 

SOP EI-FS011 
Trowel/Spoon Soil 

Sampling, 9/11/06, EI-
FS101 

Hand Auger Sampling, 
9/08/09 SOP EI-FS-100 

Profiling the Soil to verify that it is not hazardous. 

Fill Material 
133533-TS-NNN 
133533-BF-NNN 
133533-SAND-NNN 
 

Soil -- 

TCL VOCs, TCL 
SVOCs, TCL 

Pesticides/PCBs, TAL 
Metals, Cyanide, and 

Maine TPH(DRO/GRO) 

TBD 

(1 five point 
composite per 

source and type) 

Sample Homogenization, 
9/08/08, SOP EI-FS010 
Compositing, 9/08/06, 

SOP EI-FS011 
Trowel/Spoon Soil 

Sampling, 9/11/06, EI-
FS101 

Hand Auger Sampling, 
9/08/09 SOP EI-FS-100 

Verify that imported fill material does not contain any COCs or 
petroleum hydrocarbons and meets the requirements the Navy.  All fill 
material is approved prior to placement by the Navy RPM. 

 
Matrix identifier and/or QC identifier 
  e.g. CS = Disposal Characterization Soil 
   SC = Soil Confirmation 
   FLR = Floor 
   PER = Perimeter 
   BF = Backfill Material 
   TS = Topsoil Material 
   FB = Field Blank 
   EB = Equipment Rinse Blank 
 
NNN = Sequential number starting at 001, including QC samples such as a field blank, equipment blanks, and duplicates.  Duplicate samples will not be identified to the laboratory.   
 
Field and Equipment blank samples are collected at a frequency of five percent (1 per 20) of the total number of samples collected. Field blanks and Equipment blanks are not required 
for disposal characterization or fill placement samples.  Duplicate samples are not required for investigative, disposal characterization or fill samples.  For confirmation duplicates will 
be collected at a frequency of 10% or one per ten field samples.   
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Table 3 
Reference Limit and Evaluation Tables 

Investigative and Confirmation Samples 
 Matrix:   Soil 
 Analytical Group:  Metals - SW-846 3050B/6010B 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 

(mg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/kg) 

QLs 
(mg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Copper 7440-50-8 3,100 2.5 

Human Health 
0.12 2.5 80-120 80-120 20 NA 50 

Lead 7439-92-1 400 2.0 0.16 2.0 80-120 80-120 20 NA 50 

 
NA = Not Applicable. 
1 Project action limits are based upon  for lead the Office of Solid Waste and Emergency Response (OSWER) soil screening level for residential land use (USEPA, 
August 1994)] and for copper the USEPA Regional Screening Levels (USEPA, September 2008)]. Following the receipt of the analytical results for the final confirmation 
soil sample for a site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
3 The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. 
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Table 3 
Reference Limit and Evaluation Tables 

Waste Disposal Samples 
Matrix:  Soil 
Analytical Group: Organics - TCLP Volatiles SW-846 1311/5030B/8260B 

 
Analyte CAS Number 

Project Action 
Limit1 
(mg/L) 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/L) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/L) 

QLs 
(mg/L) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project 
Field 

Precision 
Limit (RPD) 

Benzene 71-43-2 0.5 0.005 

USEPA 40CFR 261 (June, 
1996) 

0.00022 0.005 77-123 70-130 NA NA NA 

Chlorobenzene 108-90-7 100 0.001 0.00026 0.001 78-123 74-126 NA NA NA 

Chloroform 67-66-3 6.0 0.001 0.00029 0.001 71-128 70-130 NA NA NA 

Carbon tetrachloride 56-23-5 0.5 0.001 .00047 0.001 70-130 62-148 NA NA NA 

1,1-Dichloroethylene 75-35-4 0.7 0.001 0.00052 0.001 70-130 62-144 NA NA NA 

1,2-Dichloroethane 107-06-2 0.5 0.001 0.0002 0.001 72-130 70-140 NA NA NA 

1,4-Dichlorobenzene 106-46-7 7.5 0.001 0.00027 0.001 79-122 72-124 NA NA NA 

Methyl ethyl ketone 78-93-3 200 0.005 0.00093 0.005 50-150 50-150 NA NA NA 

Tetrachloroethylene 127-18-4 0.7 0.001 0.00052 0.001 73-128 70-130 NA NA NA 

Trichloroethylene 79-01-6 0.5 0.001 0.00038 0.001 73-126 70-130 NA NA NA 

Vinyl chloride 75-01-4 0.2 0.001 0.00031 0.001 50-150 50-150 NA NA NA 

Dibromofluoromethane 1868-53-7 NA NA NA NA NA NA NA NA 78-129 NA 

Toluene-D8 2037-26-5 NA NA NA NA NA NA NA NA 80-120 NA 

4-Bromofluorobenzene 460-00-4 NA NA NA NA NA NA NA NA 80-120 NA 

1,2-Dichloroethane-D4 17060-07-0 NA NA NA NA NA NA NA NA NA NA 

NA = Not Applicable. 
1Project action limits are based upon USEPA TCLP Maximum Concentration of Contaminants 40CFR 261 (June, 1996).   Following the receipt of the analytical results for 
the final confirmation Soil sample for a site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use.  No field duplicate or MS/MSD are required for TCLP analysis. 
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Table 3 
Reference Limit and Evaluation Tables 
Waste Disposal Samples (Continued) 

 Matrix:  Soil 
 Analytical Group: Organics - TCLP Semivolatiles SW-846 1311/3510C/8270C 

 

 
Analyte 

CAS 
Number 

Project 
Action 
Limit1 
(mg/L) 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/L) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/L) 

QLs 
(mg/L) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
2-Methylphenol 95-48-7 200 0.010 

USEPA 40CFR 261 
(June, 1996) 

0.0005 0.010 10-130 10-130 20 NA NA 

3&4-Methylphenol NA 200 0.010 0.00063 0.010 10-120 10-123 20 NA NA 

Pentachlorophenol 87-86-5 100 0.010 0.00331 0.010 10-130 10-130 20 NA NA 

2,4,5-Trichlorophenol 95-95-4 400 0.010 0.0004 0.010 30-130 30-130 20 NA NA 

2,4,6-Trichlorophenol 88-06-2 2.0 0.010 0.0004 0.010 30-130 30-130 20 NA NA 

1,4-Dichlorobenzene 106-46-7 7.5 0.005 0.000069 0.005 41-120 45-120 20 NA NA 

2,4-Dinitrotoluene 121-14-2 0.13 0.010 0.0003 0.010 59-121 47-134 20 NA NA 

Hexachlorobenzene 118-74-1 0.13 0.005 0.00016 0.005 54-125 54-125 20 NA NA 

Hexachlorobutadiene 87-68-3 0.5 0.005 0.000098 0.005 40-120 40-120 20 NA NA 

Hexachloroethane 67-72-1 3.0 0.005 0.00043 0.005 40-120 40-120 20 NA NA 

Nitrobenzene 98-95-3 2.0 0.005 0.00031 0.005 51-120 50-120 20 NA NA 

Pyridine 110-86-1 5.0 0.010 0.0005 0.010 10-120 10-120 20 NA NA 

2-Fluorophenol 367-12-4 NA NA NA NA NA NA NA NA 15-110 NA 

Phenol-d5 4165-62-2 NA NA NA NA NA NA NA NA 15-110 NA 

2,4,6-Tribromophenol 118-79-6 NA NA NA NA NA NA NA NA 15-110 NA 

Nitrobenzene-d5 4165-60-0 NA NA NA NA NA NA NA NA 30-130 NA 

2-Fluorobiphenyl 321-60-8 NA NA NA NA NA NA NA NA 35-126 NA 

Terphenyl-d14 1718-51-0 NA NA NA NA NA NA NA NA 30-126 NA 

NA = Not Applicable. 
1Project action limits are based upon USEPA TCLP Maximum Concentration of Contaminants 40CFR 261 (June, 1996).  
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to change, the 
laboratory will use the most current limits at the time of analysis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), Version 3, January 
2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house performance limits be employed as the 
default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close to DoD limits to justify their use.  No field duplicate 
or MS/MSD are required for TCLP analysis. 
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Table 3 
Reference Limit and Evaluation Tables 
Waste Disposal Samples (Continued) 

Matrix:  Soil 
Analytical Group: Organics - TCLP Pesticide SW-846 1311/3510C/8081A 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 
(mg/L) 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/L) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/L) 

QLs 
(mg/L) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Gamma-BHC (Lindane) 58-89-9 0.4 0.00005 

USEPA 40CFR 261 
(June, 1996) 

0.00003 0.00005 25-135 25-135 30 NA NA 

Chlordane 12789-03-6 0.03 0.0005 0.00013 0.0005 40-140 30-150 30 NA NA 

Endrin 72-20-8 0.02 0.00005 0.00003 0.00005 55-135 55-135 30 NA NA 

Heptachlor 76-44-8 0.008 0.00005 0.00003 0.00005 40-130 40-130 30 NA NA 

Heptachlor epoxide 1024-57-3 0.008 0.00005 0.00003 0.00005 60-130 60-130 30 NA NA 

Methoxychlor 72-43-5 10 0.00005 0.00004 0.00005 55-150 55-150 30 NA NA 

Toxaphene 8001-35-2 0.5 0.0025 0.00034 0.0025 40-140 30-150 30 NA NA 

Tetrachloro-m-xylene 877-09-8 NA NA NA NA NA NA NA NA 30-147 NA 

Decachlorobiphenyl 2051-24-3 NA NA NA NA NA NA NA NA 30-135 NA 

NA = Not Applicable. 
1Project action limits are based upon USEPA TCLP Maximum Concentration of Contaminants 40CFR 261 (June, 1996).  
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. No field duplicate or MS/MSD is required for TCLP analysis. 
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Table 3 
Reference Limit and Evaluation Tables 
Waste Disposal Samples (Continued) 

Matrix:  Soil 
Analytical Group: Organics - TCLP Herbicides SW-846 1311/8151A 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 
(mg/L) 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/L) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/L) 

QLs 
(mg/L) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
2,4-D 94-75-7 10 0.001 USEPA 40CFR 261 

(June, 1996) 
0.00063 0.001 10-150 10-150 30 NA NA 

2,4,5-TP (Silvex) 93-72-1 1.0 0.001 0.00054 0.001 10-150 20-156 30 NA NA 

2,4-Dichlorophenylacetic acid 19719-28-9 NA NA NA NA NA NA NA NA 10-150 NA 

NA = Not Applicable. 
1Project action limits are based upon USEPA TCLP Maximum Concentration of Contaminants 40CFR 261 (June, 1996).  
 2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.  Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. No field duplicate or MS/MSD is required for TCLP analysis. 
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Table 3 
Reference Limit and Evaluation Tables 
Waste Disposal Samples (Continued) 

Matrix:  Soil 
Analytical Group: Inorganics - TCLP Metals SW-846 1311/3010A/6010B/7470A 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 
(mg/L) 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/L) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/L) 

QLs 
(mg/L) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Arsenic 7440-38-2 5.0 0.010 

USEPA 40CFR 261 
(June, 1996) 

0.0032 0.010 80-120 NA NA NA NA 

Barium 7440-39-3 100 0.200 0.0012 0.200 80-120 NA NA NA NA 

Cadmium 7440-43-9 1.0 0.004 0.0003 0.004 80-120 NA NA NA NA 

Chromium 7440-47-3 5.0 0.010 0.0014 0.010 80-120 NA NA NA NA 

Lead 7439-92-1 5.0 0.005 0.0018 0.005 80-120 NA NA NA NA 

Mercury 7439-97-6 0.2 0.0002 0.00006 0.0002 80-120 NA NA NA NA 

Selenium 7782-49-2 1.0 0.010 0.0033 0.010 80-120 NA NA NA NA 

Silver 7440-22-4 5.0 0.005 0.0007 0.005 80-120 NA NA NA NA 

NA = Not Applicable. 
1Project action limits are based upon USEPA TCLP Maximum Concentration of Contaminants 40CFR 261 (June, 1996).  
 2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use.  No field duplicate or MS/MSD is required for TCLP analysis. 
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 Table 3 
Reference Limit and Evaluation Tables 
Waste Disposal Samples (Continued) 

Matrix:  Soil 
Analytical Group: Inorganics - Cyanide SW-846 7.3.3.2, Sulfide SW-846 7.3.4.2, Ignitability (Flashpoint) SW846 
1010, Corrosivity as pH SW846 CHAP7 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 

Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

Project Action Limit 
Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs QLs 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 

Reactive Cyanide 57-12-5 250 mg/kg 0.12 mg/kg 

USEPA 40CFR 261 
(June, 1996) 

0.021 0.12 90-110 75-125 20 NA 50 

Reactive Sulfide 7783-06-4 500 mg/kg 4.0 mg/kg NA 4.0 80-120 75-125 20 NA 50 

Ignitability (Flashpoint) NA <200 Deg. F NA NA NA NA NA NA NA NA 

Corrosivity as pH NA ≥12.5 and <2.0 
pH units NA NA NA NA NA NA NA NA 

NA = Not Applicable. 
1Project action limits are based upon project goals for sulfide and cyanide and USEPA 40CFR 261 (June, 1996) for ignitability and corrosivity as pH on a dry weight 
basis.  
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. 
3 The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use.  No field duplicate or MS/MSD are required for waste characterization analysis. 
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Table 3 
Reference Limit and Evaluation Tables 

Waste Disposal Samples and Fill Material Samples 
 Matrix:   Soil  
 Analytical Group: Organic – Total PCBs by SW-846 3550B 8082  

 
Analyte 

CAS 
Number 

Project Action 
Limit1 

(µg/kg) 
Equal to or Less 

Than 

Project 
Quantitati
on Limit 

Goal1 
(µg/kg) 

Project Action Limit 
Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Aroclor 1016 12674-11-2 

Above 50,000 
Total PCBs for 

Waste 
Characterization 

samples1 

 

2,220 µg/kg for fill 
materials4 

100 

50,000 µg/kg is for 
the characterization  

25 100 66-140 34-140 50 NA 50 

Aroclor 1221 11104-28-2 100 6.5 100 40-140 40-140 50 NA 50 

Aroclor 1232 11141-16-5 100 14 100 40-140 40-140 50 NA 50 

Aroclor 1242 53469-21-9 100 8.6 100 40-140 40-140 50 NA 50 

Aroclor 1248 12672-29-6 100 27 100 40-140 40-140 50 NA 50 

Aroclor 1254 11097-69-1 100 11 100 40-140 40-140 50 NA 50 

Aroclor 1260 11096-82-5 100 19 100 67-140 40-140 50 NA 50 

Tetrachloro-m-xylene 877-09-8 NA NA NA NA NA NA NA NA 30-150 NA 

Decachlorobiphenyl 2051-24-3 NA NA NA NA NA NA NA NA 30-150 NA 

 
  NA = Not Applicable 

1Project action limit of 50,000 µg/kg is for the characterization of excavated Soil for disposal of Soil as hazardous to an approved off site facility on a dry weight basis.  Fill 
materials for placement on site must not have any detects above the laboratory reporting limit for Total PCBs.  The project quantitation limit goals are based upon a wet 
weight basis.  Following the receipt of the analytical results for the final confirmation Soil sample for a site, the project team will review the data to ensure that the 
sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use.  
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Table 3 

Reference Limit and Evaluation Tables 
Waste Disposal Samples and Fill Material Samples (Continued) 

Matrix:  Soil 
Analytical Group:  Organic – Maine DRO 

 
Analyte 

CAS 
Number 

Project 
Action Limit1 

(mg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits3 Precision and Accuracy Method Performance Criteria4 

MDLs 
(mg/kg) 

QLs 
(mg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 

TPH-DRO Maine  NA 

Above 3,000 
Total TPH for 

Waste 
Characterizati
on samples1 

Above 50 for 
clean fil2 

12.5 . 8.75 12.5 60-140 60-140 20 NA 50 

o-Terphenyl 84-15-1 NA NA NA NA NA NA NA NA 49-145 NA 

NA = Not Applicable.  
1The 3,000 mg/kg is for the characterization of excavated soil for disposal of soil as hazardous to an approved off site facility.  The project action limits are based upon a 
dry weight basis and the project quantitation limit goals are based upon a wet weight basis.  Following the receipt of the analytical results for the final confirmation soil 
sample for a site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
 2Fill Material - If the TPH greater than 50 ppm clean fill will be consider unacceptable for use.  The project action limits are based upon a dry weight basis and the project 
quantitation limit goals are based upon a wet weight basis. 
3Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
4The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. 
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Table 3 
Reference Limit and Evaluation Tables 

Waste Disposal Samples and Fill Material Samples (Continued) 
 
Matrix:  Soil 
Analytical Group:  Organic – Maine GRO 
 

 
Analyte 

CAS 
Number 

Project 
Action Limit1 

(mg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits3 Precision and Accuracy Method Performance Criteria4 

MDLs 
(mg/kg) 

QLs 
(mg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 

TPH-GRO Maine NA 

Above 3,000 
Total TPH for 

Waste 
Characterizati
on samples1 

Above 50 for 
clean fil2 

2.5  1.75 2.5 60-140 60-140 20 NA 50 

4-Bromofluorobenzene 460-00-4 NA NA NA NA NA NA NA NA 50-150 NA 

aaa-Trifluorotoluene 98-08-8 NA NA NA NA NA NA NA NA NA NA 

NA = Not Applicable.  
1The 3,000 mg/kg is for the characterization of excavated soil for disposal of soil as hazardous to an approved off site facility.  The project action limits are based upon a 
dry weight basis and the project quantitation limit goals are based upon a wet weight basis.  Following the receipt of the analytical results for the final confirmation soil 
sample for a site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
 2Fill Material - If the TPH greater than 50 ppm clean fill will be consider unacceptable for use.  The project action limits are based upon a dry weight basis and the project 
quantitation limit goals are based upon a wet weight basis. 
3Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
4The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples 
Matrix:  Soil 
Analytical Group: TCL Volatiles Organic - SW-846 5035A/8260B  

 
Analyte CAS Number 

Project Action 
Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project 
Field 

Precision 
Limit (RPD) 

Acetone 67-64-1  
61,000,000 

5.0 

Residential Regional 
Screening Levels (RSLs) 

dated September 2008 will be 
used. 

1.3 5.0 40-160 40-160 30 NA 50 

Benzene 71-43-2 1,100 0.50 0.49 0.50 77-125 70-130 30 NA 50 

Bromodichloromethane 75-27-4 10,000 2.0 0.20 2.0 79-130 62-155 30 NA 50 

Bromoform 75-25-2 61,000 2.0 0.87 2.0 60-140 52-147 30 NA 50 

Chlorobenzene 108-90-7 310,000 2.0 0.68 2.0 76-130 60-145 30 NA 50 

Chloroethane 75-00-3 15,000,000 5.0 0.81 5.0 61-149 41-160 30 NA 50 

Chloroform 67-66-3 300 2.0 0.30 2.0 77-129 60-150 30 NA 50 

Carbon disulfide 75-15-0 670,000 5.0 0.42 5.0 70-140 47-160 30 NA 50 

Carbon tetrachloride 56-23-5 250 2.0 0.36 2.0 70-143 50-159 30 NA 50 

1,1-Dichloroethane 75-34-3 3,400 2.0 0.29 2.0 74-127 55-154 30 NA 50 

1,1-Dichloroethylene 75-35-4 250,000 2.0 0.78 2.0 70-130 55-155 30 NA 50 

1,2-Dichloroethane 107-06-2 450 2.0 0.25 2.0 72-130 54-156 30 NA 50 

1,2-Dichloropropane 78-87-5 930 2.0 0.26 2.0 79-122 61-144 30 NA 50 

Dibromochloromethane 124-48-1 5,800 2.0 0.13 2.0 77-130 64-150 30 NA 50 

cis-1,2-Dichloroethylene 156-59-2 780,000 2.0 0.58 2.0 73-130 58-152 30 NA 50 

cis-1,3-Dichloropropene1 10061-01-5 1,700 2.0 0.18 2.0 79-124 57-140 30 NA 50 

trans-1,2-
Dichloroethylene 156-60-5 110,000 2.0 0.71 2.0 76-130 59-153 30 NA 50 

trans-1,3-
Dichloropropene1 10061-02-6 1,700 2.0 0.15 2.0 74-127 48-146 30 NA 50 

Ethylbenzene 100-41-4 5,700 2.0 0.16 2.0 79-127 52-147 30 NA 50 

2-Hexanone1 591-78-6 5,300,000  5.0 0.44 5.0 50-150 20-180 30 NA 50 

4-Methyl-2-pentanone 108-10-1 5,300,000 5.0 0.79 5.0 54-148 32-180 30 NA 50 

Methyl bromide 74-83-9 7,900 5.0 0.18 5.0 77-127 56-155 30 NA 50 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
 Matrix:  Soil 
 Analytical Group: TCL Volatiles Organic - SW-846 5035A/8260B  

Analyte CAS Number 

Project Action 
Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project 
Field 

Precision 
Limit (RPD) 

Methyl chloride 74-87-3 1,700 5.0 

Residential Regional 
Screening Levels (RSLs) 

dated September 2008 will be 
used. 

0.88 5.0 42-150 30-176 30 NA 50 

Methylene chloride 75-09-2 11,000 2.0 0.44 2.0 72-130 53-162 30 NA 50 

Methyl ethyl ketone 78-93-3 28,000,000 5.0 1.6 5.0 54-153 34-170 30 NA 50 

Styrene 100-42-5 6,500,000 5.0 0.79 5.0 77-129 20-168 30 NA 50 

1,1,1-Trichloroethane 71-55-6 9,000,000 2.0 0.32 2.0 72-130 56-156 30 NA 50 

1,1,2,2-
Tetrachloroethane 79-34-5 590 2.0 0.21 2.0 70-130 33-176 30 NA 50 

1,1,2-Trichloroethane 79-00-5 1,100 2.0 0.19 2.0 78-123 56-153 30 NA 50 

Tetrachloroethylene 127-18-4 570 2.0 0.16 2.0 72-130 55-142 30 NA 50 

Toluene 108-88-3 5,000,000 5.0 0.26 5.0 80-124 57-144 30 NA 50 

Trichloroethylene 79-01-6 2,800 2.0 0.34 2.0 79-124 55-150 30 NA 50 

Vinyl chloride 75-01-4 60 2.0 0.60 2.0 50-160 26-180 30 NA 50 

Xylene (total) 1330-20-7 600,000 2.0 0.27 2.0 78-130 50-152 30 NA 50 

Dibromofluoromethane 1868-53-7 NA NA NA NA NA NA NA NA 70-142 NA 

Toluene-D8 2037-26-5 NA NA NA NA NA NA NA NA 79-125 NA 

4-Bromofluorobenzene 460-00-4 NA NA NA NA NA NA NA NA 71-137 NA 

1,2-Dichloroethane-D4 17060-07-0 NA NA NA NA NA NA NA NA NA NA 

NA = Not Applicable. 
1Project action limits are based upon Residential Regional Screening Levels (RSLs) dated September 2008 will be used and are on a dry weight basis.  All results of these samples 
shall be approved by the Navy prior to placement, if any residential RSL is exceeded the fill material is not necessarily prohibited from use.  Compound 1,3-dichloropropene RSL value 
was used as surrogate RSL for cis-1,3-dichloropropene and trans-1,3-dichloropropene. Compound Methyl Isobutyl Ketone (4-methyl-2-pentanone) RSL value was used as surrogate 
RSL for 2-Hexanone.  The project quantitation limit goals are based upon a wet weight basis.   Following the receipt of the analytical results for the final confirmation soil sample for a 
site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to change, the 
laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), Version 3, January 
2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house performance limits be employed as the 
default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close to DoD limits to justify their use. 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil 
Analytical Group: TCL Semivolatiles Organic - SW-846 3550B/8270C  

 
Analyte 

CAS 
Number 

Project 
Action Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Benzoic acid 65-85-0 240,000,000 500 

Residential Regional 
Screening Levels 

(RSLs) dated 
September 2008 will 

be used. 

39 500 10-130 10-120 30 NA 50 

2-Chlorophenol 95-57-8 390,000 250 13 250 35-120 30-120 30 NA 50 

4-Chloro-3-methyl 
phenol1 59-50-7 390,000 500 17 500 50-120 36-123 30 NA 50 

2,4-Dichlorophenol 120-83-2 180,000 500 29 500 40-123 30-124 30 NA 50 

2,4-Dimethylphenol 105-67-9 1,200,000 500 12 500 30-124 20-130 30 NA 50 

2,4-Dinitrophenol 51-28-5 120,000 1000 12 1000 10-130 10-120 30 NA 50 

4,6-Dinitro-o-cresol1 534-52-1  310,000  500 30 500 23-130 10-130 30 NA 50 

2-Methylphenol 95-48-7 3,100,000 500 15 500 10-130 10-130 30 NA 50 

3&4-Methylphenol1 NA  310,000 500 27 500 10-130 10-130 30 NA 50 

2-Nitrophenol1 88-75-5 390,000 500 30 500 36-121 30-120 30 NA 50 

4-Nitrophenol1 100-02-7 390,000 1000 39 1000 30-130 20-128 30 NA 50 

Pentachlorophenol 87-86-5 3,000 500 46 500 37-120 10-120 30 NA 50 

Phenol 108-95-2 18,000,000 250 42 250 36-120 30-120 30 NA 50 

2,4,5-Trichlorophenol 95-95-4 6,100,000 500 37 500 48-120 30-126 30 NA 50 

2,4,6-Trichlorophenol 88-06-2 44,000 500 34 500 44-120 30-120 30 NA 50 

Acenaphthene 83-32-9 3,400,000 250 21 250 54-120 40-120 30 NA 50 

Acenaphthylene1 208-96-8 3,400,000 250 19 250 40-120 30-120 30 NA 50 

Anthracene 120-12-7 17,000,000 250 20 250 55-120 40-129 30 NA 50 

Benzo(a)anthracene 56-55-3 150 250 9.2 250 60-122 40-140 30 NA 50 

Benzo(a)pyrene 50-32-8 15 250 15 250 53-120 40-140 30 NA 50 

Benzo(b)fluoranthene   205-99-2 150 250 29 250 47-135 40-140 30 NA 50 

Benzo(g,h,i)perylene1  191-24-2 1,700,000 250 16 250 47-130 40-140 30 NA 50 

Benzo(k)fluoranthene 207-08-9 1,500 250 7.4 250 52-130 40-140 30 NA 50 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil  
Analytical Group: TCL Semivolatiles Organic - SW-846 3550B/8270C  

Analyte 
CAS 

Number 

Project 
Action Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
4-Bromophenyl phenyl 
ether1 101-55-3 3,500 250 

Residential Regional 
Screening Levels 

(RSLs) dated 
September 2008 will 

be used. 

20 250 53-120 40-120 30 NA 50 

Butyl benzyl phthalate 85-68-7 260,000 250 11 250 58-128 40-130 30 NA 50 

Benzyl Alcohol 100-51-6 31,000,000 500 30 500 10-140 10-140 30 NA 50 
2-Chloronaphthalene 91-58-7 6,300,000 250 21 250 49-120 40-120 30 NA 50 

4-Chloroaniline 106-47-8 9,000 500 4.9 500 21-120 13-120 30 NA 50 

Carbazole 86-74-8 24,000  250 20 250 58-123 40-127 30 NA 50 

Chrysene 218-01-9 15,000  250 8.2 250 61-120 40-140 30 NA 50 

bis(2-
Chloroethoxy)methane 111-91-1 180,000 250 20 250 43-120 40-120 30 NA 50 

bis(2-Chloroethyl)ether 111-44-4 190 250 5.4 250 30-133 30-122 30 NA 50 
bis(2-
Chloroisopropyl)ether 108-60-1 3,500 250 24 250 30-125 30-120 30 NA 50 

4-Chlorophenyl phenyl 
ether1 

7005-72-
3 3,500 250 22 250 56-120 41-120 30 NA 50 

1,2-Dichlorobenzene 95-50-1 2,000,000 250 20 250 40-120 30-120 30 NA 50 

1,3-Dichlorobenzene1 541-73-1  2,600 250 21 250 40-120 30-120 30 NA 50 
1,4-Dichlorobenzene 106-46-7 2,600 250 21 250 40-120 30-120 30 NA 50 
2,4-Dinitrotoluene 121-14-2 120,000 500 21 500 60-120 42-120 30 NA 50 
2,6-Dinitrotoluene 606-20-2 61,000 500 24 500 60-120 40-126 30 NA 50 

3,3'-Dichlorobenzidine 91-94-1 1,100 250 6.0 250 30-120 10-120 30 NA 50 

Dibenzo(a,h)anthracene  53-70-3 15 250 16 250 48-129 22-140 30 NA 50 
Dibenzofuran1   132-64-9  310,000 250 21 250 56-120 41-120 30 NA 50 
Di-n-butyl phthalate 84-74-2 6,100,000 250 23 250 50-130 40-123 30 NA 50 
Di-n-octyl phthalate1 117-84-0 6,100,000 250 13 250 48-138 30-140 30 NA 50 
Diethyl phthalate 84-66-2 49,000,000 250 22 250 55-126 40-125 30 NA 50 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil 
Analytical Group: TCL Semivolatiles Organic - SW-846 3550B/8270C  

Analyte 
CAS 

Number 

Project 
Action Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Dimethyl phthalate1   131-11-3 49,000,000 250 

Residential Regional 
Screening Levels 

(RSLs) dated 
September 2008 will 

be used. 

18 250 54-120 44-120 30 NA 50 
bis(2-
Ethylhexyl)phthalate 117-81-7 35,000 250 17 250 52-137 40-140 30 NA 50 

Fluoranthene 206-44-0 2,300,000 250 8.5 250 57-122 20-140 30 NA 50 

Fluorene 86-73-7 2,300,000 250 5.5 250 59-120 40-126 30 NA 50 

Hexachlorobenzene 118-74-1 300 250 22 250 54-120 40-124 30 NA 50 

Hexachlorobutadiene 87-68-3 6,200 250 20 250 40-122 30-120 30 NA 50 

Hexachlorocyclopentadi
ene 77-47-4 370,000 500 3.4 500 10-120 10-120 30 NA 50 

Hexachloroethane 67-72-1 35,000 250 20 250 40-120 20-120 30 NA 50 

Indeno(1,2,3-cd)pyrene  193-39-5 150 250 15 250 40-132 40-140 30 NA 50 

Isophorone 78-59-1 510,000 250 25 250 44-120 40-120 30 NA 50 

2-Methylnaphthalene 91-57-6 310,000 250 21 250 42-120 21-130 30 NA 50 

2-Nitroaniline1 88-74-4 18,000 500 24 500 58-120 41-120 30 NA 50 

3-Nitroaniline 99-09-2 18,000 500 6.2 500 40-120 30-120 30 NA 50 

4-Nitroaniline 100-01-6 23,000 500 19 500 50-120 30-120 30 NA 50 

Naphthalene 91-20-3 3,900 250 5.8 250 41-120  30-120 30 NA 50 

Nitrobenzene 98-95-3 31,000 250 7.4 250 40-120 32-120 30 NA 50 

N-Nitroso-di-n-
propylamine 621-64-7 69 250 16 250 40-121 40-120 30 NA 50 

N-Nitrosodiphenylamine 86-30-6 99,000 250 13 250 46-123 30-133 30 NA 50 

Phenanthrene1 85-01-8 1,700,000 250 6.5 250 56-120 40-133 30 NA 50 

Pyrene 129-00-0 1,700,000 250 8.1 250 60-125 40-140 30 NA 50 

1,2,4-Trichlorobenzene 120-82-1 87,000 250 22 250 41-120 31-120 30 NA 50 

2-Fluorophenol 367-12-4 NA NA NA NA NA NA NA NA 16-110 NA 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil 
Analytical Group: TCL Semivolatiles Organic - SW-846 3550B/8270C  

Analyte 
CAS 

Number 

Project 
Action Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 

Phenol-d5 4165-62-
2 NA NA NA NA NA NA NA NA 24-110 NA 

2,4,6-Tribromophenol 118-79-6 NA NA NA NA NA NA NA NA 15-110 NA 

Nitrobenzene-d5 4165-60-
0 NA NA NA NA NA NA NA NA 30-120 NA 

2-Fluorobiphenyl 321-60-8 NA NA NA NA NA NA NA NA 30-120 NA 

Terphenyl-d14 1718-51-
0 NA NA NA NA NA NA NA NA 32-127 NA 

 
NA = Not Applicable. 
1 Project action limits are based upon  Residential Regional Screening Levels (RSLs) dated September 2008 will be used and are  on a dry weight basis.   All results of 
these samples shall be approved by the Navy prior to placement, if any residential RSL is exceeded the fill material is not necessarily prohibited from use.   Compound 2-
chlorophenol RSL value was used as surrogate RSL for 4-chloro-3-methyl phenol, 2-nitrophenol, and 4-nitrophenol.  Compound acenaphthene RSL value was used as 
surrogate RSL for acenaphthylene. Compound bis(2-chloroisopropyl)ether RSL value was used as surrogate RSL for 4-chlorophenyl phenyl ether, and 4-bromophenyl 
phenyl ether.  Compound pyrene RSL value was used as surrogate RSL for phenanthrene and benzo(g,h,i)perylene.  Compound di-n-butyl phthalate RSL value was 
used as surrogate RSL for di-n-octyl phthalate.  Compound diethyl phthalate RSL value was used as surrogate RSL for dimethyl phthalate.  Compound  3-nitroaniline 
RSL value was used as surrogate RSL for 2-nitroaniline.  Compound 4-methylphenol RSL value was used as surrogate RSL for 3&4-methylphenol and 4,6-dinitro-o-
cresol.  Compound 1,4-Dichlorobenzene RSL value was used as surrogate RSL for 1,3-Dichlorobenzene.  Compound Carbofuran was used as surrogate RSL for 
Dibenzofuran. The project quantitation limit goals are based upon a wet weight basis. Project Action Limits presented in bold represent values below project quantitation 
limits and those presented in bold italic represent values below achievable method detection limits, if all other compounds have results below the action limit that these 
uncertain compounds will not be used to decide if the fill material is unacceptable for use if the data is qualified estimated with a “J“ flag.  Following the receipt of the 
analytical results for the final confirmation soil sample for a site, the project team will review the data to ensure that the sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 

3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for 
Environmental Laboratories (DoD QSM), Version 3, January 2006. If a compound/analyte is not listed, then the established 
laboratory in-house limits are used per DoD QSM.  The laboratories in-house performance limits be employed as the default 
for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close to 

DoD limits to justify their use.
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil 
Analytical Group: TCL Pesticides Organic - SW-846 3550B/8081A  

 
Analyte 

CAS 
Number 

Project Action 
Limit1 

(µg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(µg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(µg/kg) 

QLs 
(µg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Aldrin 309-00-2 29 6.7 

Residential Regional 
Screening Levels 

(RSLs) dated 
September 2008 will 

be used. 

2.2 6.7 49-140 30-150 30 NA 50 

alpha-BHC 319-84-6 77 6.7 2.0 6.7 33-140 30-150 30 NA 50 

beta-BHC 319-85-7 270 6.7 2.3 6.7 52-140 30-150 30 NA 50 

delta-BHC1 319-86-8 520 6.7 5.3 6.7 30-137 30-150 30 NA 50 

gamma-BHC (Lindane) 58-89-9 520 6.7 2.5 6.7 46-140 30-150 30 NA 50 

alpha-Chlordane 5103-71-9 1,600 6.7 1.8 6.7 33-140 30-150 30 NA 50 

gamma-Chlordane 5103-74-2 1,600 6.7 1.4 6.7 46-140 30-150 30 NA 50 

Dieldrin 60-57-1 30 6.7 2.3 6.7 47-140 30-150 30 NA 50 

4,4'-DDD 72-54-8 2,000 6.7 2.7 6.7 47-140 30-150 30 NA 50 

4,4'-DDE 72-55-9 1,400 6.7 2.4 6.7 58-140 30-150 30 NA 50 

4,4'-DDT 50-29-3 1,700 6.7 2.7 6.7 30-140 30-150 30 NA 50 

Endrin 72-20-8 18,000 6.7 2.8 6.7 48-140 30-150 30 NA 50 

Endosulfan sulfate1 1031-07-8 370,000 6.7 2.4 6.7 43-140 30-150 30 NA 50 

Endrin aldehyde1 7421-93-4 18,000 6.7 1.7 6.7 30-140 30-150 30 NA 50 

Endrin ketone1 53494-70-5 18,000 6.7 2.5 6.7 51-140 30-150 30 NA 50 

Endosulfan-I1 959-98-8 370,000 6.7 6.3 6.7 30-140 30-150 30 NA 50 

Endosulfan-II1 33213-65-9 (17,000) 
370,000 6.7 1.6 6.7 30-140 30-150 30 NA 50 

Heptachlor 76-44-8 110 6.7 2.4 6.7 44-140 30-150 30 NA 50 

Heptachlor epoxide 1024-57-3 53 6.7 2.6 6.7 54-140 30-150 30 NA 50 

Methoxychlor 72-43-5 310,000 6.7 3.5 6.7 30-140 30-150 30 NA 50 

Toxaphene 8001-35-2 440 67 39 67 43-140 30-150 30 NA 50 

Tetrachloro-m-xylene 877-09-8 NA NA NA NA NA NA NA NA 30-150 NA 

Decachlorobiphenyl 2051-24-3 NA NA NA NA NA NA NA NA 30-150 NA 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
Matrix:  Soil 
Analytical Group: TCL Pesticides Organic - SW-846 3550B/8081A  

 
NA = Not Applicable. 
1 Project action limits are based upon the Residential Regional Screening Levels (RSLs) dated September 2008 will be used and are  on a dry weight basis.  All results of 
these samples shall be approved by the Navy prior to placement, if any residential RSL is exceeded the fill material is not necessarily prohibited from use.   Compound 
endosulfan RSL value was used as surrogate RSL for endosulfan-I, endosulfan-II, and endosulfan sulfate.  Compound gamma-BHC (Lindane) RSL value was used as 
surrogate RSL for delta-BHC.  Compound endrin RSL value was used as surrogate RSL for endrin aldehyde and endrin ketone.  The project quantitation limit goals are 
based upon a wet weight basis.   Following the receipt of the analytical results for the final confirmation soil sample for a site, the project team will review the data to 
ensure that the sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
3The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use.  If a compound/analyte is not listed, then the established laboratory in-house limits are listed per DoD QSM. 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
 Matrix:   Soil 
 Analytical Group:  Inorganic TAL Metals - SW-846 3050B/6010B/7471A 

 
Analyte 

CAS 
Number 

Project Action 
Limit1 

(mg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/kg) 

QLs 
(mg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Aluminum 7429-90-5 77,000 20 

Residential Regional 
Screening Levels 

(RSLs) dated 
September 2008 will 

be used. 

2.06 20 80-120 80-120 20 NA 50 

Antimony 7440-36-0 31 2.0 0.42 2.0 80-120 80-120 20 NA 50 

Arsenic 7440-38-2  0.39 2.0 0.30 2.0 80-120 80-120 20 NA 50 

Barium 7440-39-3 15,000 20 0.27 20 80-120 80-120 20 NA 50 

Beryllium 7440-41-7 160 0.40 0.022 0.40 80-120 80-120 20 NA 50 

Cadmium 7440-43-9 70 0.40 0.025 0.40 80-120 80-120 20 NA 50 

Calcium1 7440-70-2 NA 500 0.75 500 80-120 80-120 20 NA 50 

Chromium 7440-47-3 280 1.0 0.14 1.0 80-120 80-120 20 NA 50 

Cobalt 7440-48-4 23 5.0 0.08 5.0 80-120 80-120 20 NA 50 

Copper 7440-50-8 3,100 2.5 0.12 2.5 80-120 80-120 20 NA 50 

Iron 7439-89-6 55,000 10 2.5 10 80-120 80-120 20 NA 50 

Lead 7439-92-1 400 2.0 0.16 2.0 80-120 80-120 20 NA 50 

Magnesium1 7439-95-4 NA 500 0.60 500 80-120 80-120 20 NA 50 

Manganese 7439-96-5 1,800 1.5 0.031 1.5 80-120 80-120 20 NA 50 

Mercury 7439-97-6 6.7 0.033 0.014 0.033 80-120 80-120 20 NA 50 

Nickel 7440-02-0 1,600 4.0 0.13 4.0 80-120 80-120 20 NA 50 

Potassium1 7440-09-7 NA 500 8.1 500 80-120 80-120 20 NA 50 

Selenium 7782-49-2 390 2.0 0.34 2.0 80-120 80-120 20 NA 50 

Silver 7440-22-4 390 0.50 0.08 0.50 75-120 75-120 20 NA 50 

Sodium1 7440-23-5 NA 500 20 500 80-120 80-120 20 NA 50 
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Table 3 
Reference Limit and Evaluation Tables 

Fill Material Samples (Continued) 
 Matrix:   Soil 
 Analytical Group:  Inorganic TAL Metals - SW-846 3050B/6010B/7471A 

Analyte 
CAS 

Number 

Project Action 
Limit1 

(mg/kg) 
Equal to or 
Less Than 

Project 
Quantitation 
Limit Goal1 

(mg/kg) 
Project Action Limit 

Reference 

Achievable 
Laboratory 

Limits2 Precision and Accuracy Method Performance Criteria3 

MDLs 
(mg/kg) 

QLs 
(mg/kg) 

LCS 
Control 

Limit 
(%R) 

MS/MSD 
Control 

Limit 
(%R) 

MS/MSD 
Precision 

Limit 
(RPD) 

Surrogate 
Control 

Limit (%R) 

Project Field 
Precision 

Limit (RPD) 
Thallium 7440-28-0  5.1 2.0 Residential Regional 

Screening Levels 
(RSLs) dated 

September 2008 will 
be used  

0.33 2.0 80-120 80-120 20 NA 50 

Vanadium 7440-62-2 390 3.0 0.26 3.0 80-120 80-120 20 NA 50 

Zinc 7440-66-6 23,000 2.0 0.17 2.0 80-120 80-120 20 NA 50 

 
NA = Not Applicable. 
1 Project action limits are based upon the Residential Regional Screening Levels (RSLs) dated September 2008 will be used and are  on a dry weight basis.  All results of 
these samples shall be approved by the Navy prior to placement, if any residential RSL is exceeded the fill material is not necessarily prohibited from use.  The metals 
calcium, magnesium, potassium, and sodium do have RSLs; therefore, noted as not applicable.  The project quantitation limit goals are based upon a wet weight basis.  
Project Action Limits presented in bold represent values below project quantitation limits and those presented in bold italic represent values below achievable method 
detection limits.  Following the receipt of the analytical results for the final confirmation soil sample for a site, the project team will review the data to ensure that the 
sampling and data meets the DQOs. 
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject to 
change, the laboratory will use the most current limits at the time of analysis. The listed MDLs and QLs are based upon a wet weight basis. 
3 The laboratory precision and accuracy method performance criteria are based upon the DoD Quality Systems Manual for Environmental Laboratories (DoD QSM), 
Version 3, January 2006. If a compound/analyte is not listed, then the established laboratory in-house limits are used per DoD QSM.  The laboratories in-house 
performance limits be employed as the default for acceptable performance.  The laboratories in-house limits exhibit reasonable accuracy ranges and are sufficiently close 
to DoD limits to justify their use. 
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STANDARD OPERATING PROCEDURE 

Subject:  Sample Homogenization 

1. PURPOSE 

The purpose of this procedure is to establish the method for homogenizing samples prior to 
containerization.  Proper homogenization is very important because it helps ensure that sample 
aliquots are representative of the whole collected sample and helps minimize sampling error so that 
other errors included in the measurement process, such as laboratory sample preparation and test 
measurement, can be better assessed. 

2. SCOPE 

This procedure applies to Shaw Environmental & Infrastructure (Shaw E & I) personnel responsible 
for the collection of environmental samples.  The sample matrix must be amenable to mixing.  This 
SOP applies to the collection of samples that are to be tested for all analytes except volatile analytes. 

3. REFERENCES 

 American Society for Testing and Materials (ASTM), 1998, Reducing Samples of Aggregate to 
Testing Size, C702. 

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM 200-1-3, Section E-2, Homogenizing Techniques. 

4. DEFINITIONS 

 Homogenize—The use of physical mixing motions to make a uniform sample matrix. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be sent to the 
Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (i.e. checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records. 
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6. PROCEDURE 

Sampling equipment materials shall be selected so as to minimize contamination of samples.  
Sampling equipment shall be either new (never used previously), documented to have been 
decontaminated, or dedicated to each specific sampling point.  Samples for organic 
constituent/compound analysis should be collected and mixed using non-reactive material such as 
glass or stainless steel bowls, trowels, and/or spoons.  Samples for metals analysis should be 
collected and mixed using equipment made of stainless steel, glass, or Teflon®. 

Certain types of solid matrices may not be amenable to mixing using conventional techniques.  For 
example, certain solids may require grinding and thorough mixing to ensure that the analytes of 
interest within the sample are homogeneously distributed.  It is extremely important that soil and 
sediment samples be homogenized to ensure that the entire sample is as representative as possible 
of the media being sampled.  

6.1 Solid Samples 

The following two methods are examples for homogenizing solid samples.  Other homogenization 
techniques may be employed using approved standard methods such as ASTM C702, Reducing 
Samples of Aggregate to Testing Size. 

6.1.1 Quartering 

 Place the sample on a hard, clean, level surface such as a pan.  If such a surface is too small for 
the desired quantity, a clean sheet of plastic may be used. 

 Mix the solid material by turning the entire quantity over three times with a trowel or shovel.  For 
the third time, shovel the material into a cone-shaped pile.  

 Carefully press down on the apex of the pile to create a soil layer of uniform thickness and 
diameter.  

 Divide the material in the sample pan or on the plastic into quarters  

Option 1  

– Mix each quarter individually 

– Then mix two quarters to form halves 

– Mix each formed half and then fill the appropriate sample jars/containers  

Option 2  

– Remove two diagonally opposite quarters including any fine material 

– Mix the remaining material, build it into a cone, and press down to flatten as before 

– Divide the flattened material into quarters, discard two diagonally opposing sections, and 
repeat 

– Repeat the process until only enough sample remains to fill the required containers and 
proceed to fill the sample jars. 

6.1.2 Mixing in a Bowl 

 Place the sample in a bowl.  Samples for organic constituent/compound analysis should be mixed 
using bowls and stirrers made of glass or stainless steel, while samples for metals analysis 
should be mixed using equipment made of glass, stainless steel, or hard plastic.  Make sure the 
bowl is large enough to accommodate the sample, with extra volume to allow for mixing the 
sample. 
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 Mix the sample with the stirrer.  If round bowls are used for sample mixing, adequate mixing is 
achieved by stirring the material in a circular fashion, reversing direction, and occasionally turning 
the material over.  High moisture samples are more difficult to homogenize.  Use an adequate 
mixing motion for as long as needed to determine by visual observation that the sample media 
has taken on a uniform appearance. 

6.2 Liquid Samples 

Most aqueous samples do not require homogenization since water is well mixed due to diffusion and 
bulk convection.  If the sample matrix is a viscous liquid, semi-solid, or an aqueous one with 
suspended solids, the sample will require mixing.  

Do not shake the sample and do not agitate the sample in any way if collecting for volatile 
parameters.  Volatile sample containers should be either filled directly from the sample source or if 
transferring from a large container, such as an automatic sampler reservoir, filled first and without 
agitation.   

For non-volatile parameters, mix either using an appropriate stirrer or by gentle swirling and then immediately 
transfer the material into the appropriate containers.  The sample should be mixed frequently during the 
container-filling step, in particular if there are a large number of containers, so that the condition of the bulk 
sampled fluid will be approximately the same when each parameter-specific sample container is filled. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 

 

 



 Procedure No.  EI-FS011 
 Revision No. 1 
 Date of Revision 9/8/06 
 Page 1 of 3 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with theses materials, which may not be reproduced without express written permission of the company. 

STANDARD OPERATING PROCEDURE 

Subject:  Compositing 

1. PURPOSE 

This procedure is intended to provide guidelines for the compositing of samples collected in the 
course of environmental program activities.  Composites represent the average distribution of 
properties and can be used to reduce analytical costs or represent well-defined decision boundaries.   

2. SCOPE 

This procedure applies to the compositing of solid and liquid samples where no project-specific 
process is in place.  Field composite methods are not appropriate for Volatile Organic Compounds 
(VOC) analysis of solids.  Composites for these methods must be laboratory derived using either 
individual grab extracts or other laboratory methods. 

3. REFERENCES 

 U.S. Environmental Protection Agency, 1987, Compendium of Superfund Field Operations 
Methods, EPA 540/P-87/001a, OSWER 9355.0-14, Washington, DC. 

 Shaw E & I Standard Operating Procedure FS010, Sample Mixing/Homogenization. 

4. DEFINITIONS 

 Composite Sample—A sample that is comprised of roughly equal amounts of discrete grabs 
from a set of sample locations or time/flow increments known as a sample group. 

 Sample Group—A predetermined number or time/area span of discrete samples, which is 
composited into one sample for analytical purposes. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be sent to the 
Field Sampling Discipline Lead.  

5.2 Project Responsibility 

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP. 

For those projects where the activities of this SOP are conducted, the Project Manager or designee is 
responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (i.e. checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records. 
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6. PROCEDURE 

The discrete samples that are used to prepare a composite sample must be of equal volume and 
must each be collected in an identical manner.  Field documentation must clearly indicate the 
composite elements on either a map or a composite logsheet.  There are several types of composite 
samples. 

Flow-proportioned composite—Flow-proportioned composite samples are collected proportional to 
the flow rate during the sampling period by either a time-varying/constant-volume or time-
constant/varying-volume method.  Flow-proportioned composite samples are typically collected using 
automatic samplers paced by a flow meter.  This sampling method is commonly used for 
wastewaters. 

Time composite—A time composite sample is composed of a discrete number of grab samples 
collected at equal time intervals during the sampling period.  Time composite sampling is often used 
to sample wastewater discharges or streams. 

Volume/mass composite—A volume/mass composite is composed of a discrete number of grab 
samples collected at defined volume or mass intervals.  Volume/mass composite sampling is often 
used to sample the output of a process system such as a Thermal Destruction Unit or pug mill.  

Area composite—Area composite samples are samples collected from individual grab samples 
located on a regularly spaced grid or along a pile at defined locations and depths.  Each of the grab 
samples must be collected in an identical fashion and must be of equal volume.  

Vertical or Depth composite—Vertical composites are composed of individual grab samples 
collected across a vertical cross section.  Like area composites, the grab samples must be collected 
in an identical fashion and must be of equal volume.  Soils and sediments can be used to create 
vertical composites. 

6.1 Solid Composites 

 To ensure the integrity of the composite, all discrete grab samples must be collected in an 
identical manner. 

 Composite samples can be created by combining discrete grab samples into the same 
mixing/holding container as they are collected or by combining and mixing equal aliquots of 
containerized and homogenized discrete grab samples. 

 Remove coarse fragments and organic material from the mixing bowl.  Homogenize the sample 
as specified in SOP FS010, Sample Mixing/Homogenization. 

 Remove sample aliquots and place into the appropriate sample containers for shipment to the 
laboratory. 

 Label the sample and document the sampling event according to the project procedures.  

 Package/ship the composite sample as required. 

6.2 Liquid Composites 

 Liquid composite samples should be created by combining equal aliquots of discrete samples. 

 Assemble the containers that will comprise a given composite. 

 Swirl or stir the individual containers to homogenize the contents just prior to removing the 
measured aliquots. 
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 Using clean glass pipets, deliver equal volumes from each grab container to the composite 
sample container that is to be shipped to the lab.  For example, if there are five grab samples, and 
the composite sample requires 100 mL for the parameter of interest, pipet 20 mL from each of the 
grab samples into the composite sample container. 

 Alternatively, measured volumes can be determined via a graduated cylinder/beaker and 
combined.  The measuring container should be decontaminated between composites. 

 Cap/seal the composite container and swirl to agitate.  Stirring should be avoided as it increases 
the risk of introducing contamination to the sample. 

 Label the sample(s), document the event, and package/ship the sample(s) as required. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Decontamination of Contact Sampling Equipment 

1. PURPOSE 

This procedure is intended to provide minimal guidelines for the decontamination of contact sampling 
equipment.  Contact sampling equipment is equipment that comes in direct contact with the sample or 
the portion of a sample that will undergo chemical analyses or physical testing.     

2. SCOPE 

This procedure applies to all instances where non-disposable direct contact sampling equipment is 
utilized for sample collection and no project-specific procedure is in place. This procedure is not 
intended to address decontamination of peristaltic or other sampling pumps and tubing. The steps 
outlined in this procedure must be executed between each distinct sample data point. 

3. REFERENCES 

 U.S. Environmental Protection Agency, Region 4, 2001, Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual, 980 College Station Road, Athens, 
Georgia. November.   

 US Army Corp of Engineers, Washington, D.C., 2001, Requirements for the Preparation of 
Sampling and Analysis Plans (EM-200-1-3), February.   

4. DEFINITIONS 

 Soap⎯A standard brand of phosphate-free laboratory detergent, such as Liquinox®. 

 Organic Desorbing Agent⎯A solvent used for removing organic compounds.  The specific 
solvent would depend upon the type of organic compound to be removed.  See Attachment 1 for 
recommendations. 

 Inorganic Desorbing Agent⎯An acid solution for use in removing trace metal compounds.  The 
specific acid solution would depend upon the type of inorganic compound to be removed.  See 
Attachment 1 for recommendations. 

 Tap water⎯Water obtained from any municipal water treatment system.  An untreated potable 
water supply can be used as a substitute for tap water if the water does not contain the 
constituents of concern. 

 Distilled Water—Water that has been purified via distillation.  Distilled water can be purchased in 
most stores and is acceptable as a final rinse in non-trace analytical decontamination processes. 
Examples would include disposal profiling, HazCat, and other gross screening applications. 

 Analyte-free water⎯Water that has been treated by passing through a standard deionizing resin 
column, and for organics either distillation or activated carbon units.  At a minimum, the finished 
water should contain no detectable heavy metals or other inorganic compounds, and/or no 
detectable organic compounds (i.e., at or above analytical detection limits).  Type I and Type II 
Reagent Grade Water meet this definition as does most laboratory-supplied blank water.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be sent to the 
Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records.   

6. PROCEDURE 

Wear appropriate eye protection including safety goggles when working with corrosive liquids, 
especially when diluting concentrated materials to create low-percentage solutions and follow all 
project Health and Safety requirements.  Decontamination wastes are to be recovered and handled as 
impacted project waste materials and must be disposed of in accordance with regulatory 
requirements.  

A decontamination area should be established.  Implements can either be immersed in a 5-gallon 
bucket containing each solution/rinse or the solutions can be contained in hand-held units made of an 
inert and compatible material; such as a Teflon™ wash bottle.  The analyte-free water needs to be 
placed in a container that will be free of any compounds of concern.   

Consult Attachment 1 for the decontamination solutions/solvents appropriate to the task.  The 
minimum steps for decontamination are as follows: 

1. Remove particulate matter and other surface debris by brushing and/or dipping in the soap 
solution. 

2. Rinse thoroughly with tap water. 

3. If necessary, rinse with other applicable solutions/solvents.  If hexane is used, be sure to follow it 
with isopropyl alcohol to allow for the final water rinses to properly mix and contact the surface. 

4. Final rinse three times to make sure all residual solutions/solvents are removed. 

5. Place decontaminated equipment on a clean surface appropriate for the compounds of concern 
and allow to air dry. 

7. ATTACHMENTS 

 Attachment 1, Recommended Decontamination Procedures. 

8. FORMS 

None. 
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Attachment 1 
Recommended Decontamination Procedures 

 

 

 

 

 

Compound Detergent 
Wash 

Tap 
Water 

Inorganic 
Desorbing 

Agent 

Tap 
Water 

Organic 
Desorbing 

Agent1 

Final Water 
Rinse4 

Air 
Dry 

Organic Constituents 

Volatile Organic Compounds     Methanol 
Purge & 

Trap grade 

  

Base Neutrals/Acid 
Extractables/PCBs/Pesticides 

    Hexane 
followed by 
Isopropyl 
Alcohol 

  

Organic Bases2   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Organic Acids3   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Inorganic Constituents 

Trace Metals and Radio Isotopes   10% Nitric 
acid -Trace 

metals grade 

    

Cations/Anions        
Acidic Compounds        
Basic Compounds  
(caustic) 

  1% nitric 
acid 

    

 
1 – All organic solvents must be Pesticide Grade or better. The selection of appropriate solvent rinses should first consider if a known or suspected contaminant 

requires removal from sampling equipment. Secondly, identify whether the subsequent analytical protocol would be impacted by the proposed solvent or an 
impurity thereof (e.g., residual acetone present in isopropyl alcohol would be measured with certain volatile organics analysis). 

2 -  Organic bases include amines, hydrazines. 
3 - Organic acids include phenols, thiols, nitro and sulfonic compounds. 
4-    Use a grade of water appropriate to the application.  For trace level analysis this must be Analyte Free Water.  For non-trace applications store-bought 

distilled water is sufficient 
 
 
 
 
 
 
Adapted from: Appendix E, Requirements for the Preparation of Sampling and Analysis Plans (EM-200-1-3), February 2001.  US 
Army Corp of Engineers, Washington, D.C. 
 
  Revision 1- 3/2006 
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STANDARD OPERATING PROCEDURE 

Subject:  Hand Auger Sampling 

1. PURPOSE 

The purpose of this document is to provide the methods and procedure for sampling of soils and 
other solids using hand auger techniques.  Hand auger sampling can be used when matrices are 
composed of relatively soft and non-cemented formations, to reach depths of up to 5 feet below 
ground surface, dependent on site conditions.  Samples for Volatile Organic Compound (VOC) 
analysis should not be collected via hand auger methods.  However, a hand auger may be 
utilized to penetrate to and expose the undisturbed material at the desired depth for sampling by 
more applicable methods.   

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where soil samples will be collected via 
hand auger methods and no project-specific procedure exists.   

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, SectionC.6, EM200-1-3, Washington, D.C. 

 American Society of Testing and Materials, D1452-80 (re-approved 2000), Standard Practice 
for Soil Investigation and Sampling by Auger Borings, West Conshohocken, PA.  

4. DEFINITIONS 

 Hand Auger—A sample collection device consisting of metal rods with a T-bar handle and a 
detachable metal head.  The auger head is a hollow metal tube with two cutting edges at the 
bottom curved into each other to hold the material pushed up into the tube as the auger is 
forced deeper.  All trace environmental samples should be collected using stainless steel 
auger heads.  See ASTM D1452 for a description of various types of augers available for 
use. 

 Sand Auger—A type of auger with the cutting edges bent toward and touching each other.  
The design allows for the trapping of loosed materials in the auger tube. 

 Mud Auger—A type of auger head with the top several inches open at the sides to allow for 
reduction of suction during removal from wetted and highly plastic materials, such as mud 
and lagoon solids. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
sent to the Field Sampling Discipline Lead.  
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5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for recording information 
in sufficient detail to provide objective documentation (checkprints, calculations, reports, etc.) that 
the requirements of this SOP have been met.  Such documentation shall be retained as project 
records.   

6. PROCEDURE 

6.1 Equipment 

The following equipment should be used when conducting hand auger sampling: 

 Decontaminated commercial hand auger, stainless steel construction for trace environmental 
sampling (any of those mentioned in ASTM D1452 are acceptable).  If samples will be 
collected at depth, the auger head will require decontamination prior to collection of the 
targeted-depth sample.  Alternatively, one auger can be used to remove the material to the 
targeted depth, and the sample can be collected using a different, clean dedicated auger. 

 Engineers rule or stiff measuring tape 

 Stainless steel spoons or scoops–decontaminated or dedicated 

 Decontaminated or dedicated stainless steel bowl 

6.2 Sampling 

The following procedure should be used for hand auger sampling: 

1. Don a pair of clean gloves. 

2. If desired, place plastic sheeting around the targeted location to keep sampled material in 
place.  Use a knife to cut an access hole for the sample location. 

3. Remove any surficial debris (e.g. vegetation, rocks, twigs) from the sample location and 
surrounding area. 

4. Place the bucket of the hand auger on the ground with the teeth down, and, while holding the 
T-handle, rotate it in a clockwise direction while pushing straight downward until the bucket is 
full. 

5. Extract the auger by pulling upward with a slight rocking or rotating motion (counter-
clockwise) until the head is fully out of the hole.   

6. Measure the depth of the sample bottom with the rule or tape and compare to the desired 
sampling depth. 

7. Remove the soil with a spoon or scoop.  If the material represents the desired sample, place 
it into the bowl.  If it is not the material to be sampled, empty the auger bucket onto the 
ground or plastic and repeat steps 4 through 6 until the desired sample aliquot is collected, 
placing it into the sample bowl.  Remember to either decontaminate the auger head or use a 
fresh one to collect the actual sample aliquot.  
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8. If collecting a sample for VOC analysis, expose the desired depth by following steps 4 
through 6 and then collect the sample from undisturbed material, using a corer or syringe-
type sampling device. 

9. Homogenize the non-VOC sample and transfer the sample directly into the sample 
container(s).  Cap the sample container(s), label, complete documentation, and place into the 
sample cooler. 

10. Measure the depth from which the sample was taken and record it in the field logbook or 
sheet. 

11. Repeat steps 4 through 10 for deeper samples from the same hole. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Trowel/Spoon Surface Soil Sampling 

1. PURPOSE 

The purpose of this document is to provide the methods and procedure for sampling of surface 
soils using trowels or spoons.  Trowels or spoons can be used when matrices are composed of 
relatively soft and non-cemented formations and to depths of up to 12 inches into the ground 
surface, dependent on site conditions.  Samples for Volatile Organic Compound (VOC) analysis 
should not be collected via trowel or spoon method.  However, a trowel or spoon may be utilized 
to penetrate to and expose the undisturbed material at the desired depth for sampling by more 
applicable methods. 

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where surface soil samples will be 
collected via trowel or spoon methods.   

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, SectionC.6, EM200-1-3, Washington, D.C. 

4. DEFINITIONS 

 Trowel—A sample collection device with a curved and pointed metal blade attached to a 
handle.  All trace environmental samples should be collected using stainless steel blades.   

 Spoon—A sample collection device with a round metal blade attached to a handle.   

 Surface Soil—Soil that is removed from the surface no greater than 6 inches below grade 
after removing vegetation, rocks, twigs, etc.   

 Weathered Soil—The top ⅛ to ¼ inch of soil impacted by heat from sun, rain, or foot traffic 
that could evaporate, dilute, or otherwise deposit contaminants from an adjacent location, 
thereby misrepresenting the actual soil characteristic. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for the maintenance, management, and 
revision of this procedure.  Questions, comments, or suggestions regarding this technical SOP 
should be directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  
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For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Equipment 

 Decontaminated trowel or spoon, stainless steel construction for trace environmental 
sampling.  If samples will be collected at depth (0-6 inches), the trowel or spoon will require 
decontamination prior to collection of the targeted-depth sample.  Alternatively, a different 
trowel or spoon can be used to remove the material to the targeted depth and the sample 
collected using a clean dedicated trowel or spoon. 

 Engineers rule or stiff measuring tape 

 Decontaminated stainless steel mixing bowl 

6.2 Sampling 

1. Don a pair of clean gloves. 

2. If desired, place plastic sheeting around the targeted location to keep sampled material in 
place.  Use a knife to cut an access hole for the sample location. 

3. Remove any surficial debris (e.g. vegetation, rocks, twigs) from the sample location and 
surrounding area until the soil is exposed.  Once exposed, the soil surface is designated as 
“at grade,” or 0 inches. 

4. Use a trowel to scrape and remove the top 1/8 to 1/4 inch of weathered soil.  (A spoon can be 
interchanged with trowel). 

5. If collecting a sample that includes VOC analysis, collect the VOC sample aliquot first 
following more applicable methods. 

6. With a new trowel, place the point of the blade on the ground.  While holding the handle of 
the trowel, partially rotate the blade in a clockwise/counter-clockwise motion while pushing at 
a downward angle until the blade is inserted to the required depth or the blade is nearly 
covered.  Be certain that the trowel is not inserted to a depth where the soil will touch the 
handle or other non-stainless steel portion of the trowel or the sampler’s hand. 

7. With a prying motion lift up the trowel with soil on the blade and place soil into the stainless 
steel mixing bowl. 

8. Repeat steps 6 and 7 until the required depth of soil is placed into the mixing bowl. 

9. Measure the depth of the sample location with a rule or tape to verify the sampling depth and 
record in the field logbook. 

10. Homogenize the non-VOC sample and transfer the sample directly into the sample 
container(s).  Cap the sample container(s), label the containers, complete the documentation, 
and place the containers into the sample cooler. 
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7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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